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(54) TONER AND METHOD FOR MANUFACTURING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a toner which has excellent spectral characteristics 
such as transparency required to reproduce the clear color tone of a color image when applied 
to a color toner and is less liable to fog, and with which printing density is increased and 
excellent durability of printing is realized, and to provide a method for manufacturing the same. 
SOLUTION: The toner comprises a bonding resin, a colorant, a positive charge controlling resin, 
and a negative charge controlling resin, wherein the positive charge controlling resin is a 
polyester resin obtained by polycondensing a polycarboxylic acid compound (A1) containing an 
amino group or its salt and/or a polyol (A2) containing an amino group or its salt, and the 
negative charge controlling resin is a polyester resin obtained by polycondensing a 
polycarboxylic acid compound (J1) containing a sulfonic acid group or its salt and/or a polyol 
(J2) containing a sulfonic acid group or its salt. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]It is polyester resin which carries out the polycondensation of the polyhydric alcohol 
(A2) containing a polyvalent-carboxylic-acid compound (Al) which contains binding resin, 
colorant right electrification control resin, and negative electrification control resin, and in which 
this right electrification control resin contains an amino group or its salt and/or an amino group, 
or its salt, A toner which is polyester resin which carries out the polycondensation of the 
polyhydric alcohol (J 2) containing a polyvalent-carboxylic-acid compound (J1) in which this 
negative electrification control resin contains a sulfonic group or its salt and/or a sulfonic group, 
or its salt. 

[Claim 2]The toner according to claim 1 whose number of color particles with a m^or axis of 0.2 
micrometers or more observed in an area of 100 micrometers x 100 micrometers of a toner 
which carried out heat melting and was made into 20 micrometers of thickness is 50 or less 
pieces. 

[Claim 3]A manufacturing method of a toner characterized by comprising the following. 
Right electrification control resin 1 00 weight section which consists of polyester resin which 
carries out the polycondensation of the polyhydric alcohol (A2) containing a polyvalent- 
carboxylic-acid compound (Al ) containing an amino group or its salt and/or an amino group, or 
its salt. 

Ten to colorant 200 weight section. 

Zero to organic solvent 100 weight section which may dissolve this right electrification control 
resin is mixed, Negative electrification control resin 100 weight section which consists of 
polyester resin which carries out the polycondensation of the polyhydric alcohol (J2) containing 
a polyvalent-carboxylic-acid compound (J1) containing a process of obtaining a right 
electrification control resin composition and a sulfonic group, or its salt and/or a sulfonic group, 
or its salt. 

A process of mixing ten to colorant 200 weight section, and zero to organic solvent 100 weight 
section which may dissolve this negative electrification control resin, and obtaining a negative 
electrification control resin composition. 

[Claim 4]A manufacturing method of the toner according to claim 3 characterized by comprising 
the following. 

Said 0.1 to right electrification control resin composition 20 weight section. 
Said 0.1 to negative electrification control resin composition 20 weight section. 
Polymerization nature monomer 100 weight section is mixed, a polymerization nature monomer 
composition is obtained, and this constituent is polymerized in a drainage system carrier fluid 
body. 



[Translation done.] 
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* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a toner and a manufacturing method for the 
same. In detail, it is related with a clear color tone, stable electrification, a toner that has the 
outstanding transfer nature, and a manufacturing method for the same irrespective of an one- 
ingredient method and a two-ingredient method. 
[0002] 

[Description of the Prior Art]In recent years, the full color electrophotography device, especially 
the digitized full color electrophotography device attract attention, and it is being widely 
developed by the commercial scene with expansion of automation. As a toner for electro 
photography (it may only be hereafter called a "toner".) used for an electrophotography device. 
The particles which add and knead colorant, a charge controlling agent, etc. to binding resin, and 
are subsequently mainly manufactured by grinding and what is called pulverizing method 
classified further (pulverizing method particles). Or the particles (the polymerizing method 
particles) manufactured by polymerizing by methods, such as suspension polymerization, an 
emulsion polymerization, and a distributed polymerization, and making mixtures, such as a 
polymerization nature monomer, colorant, and a charge controlling agent, meet if needed are 
mainly used. The toners used for it differ and it is classified into the negative triboelectric 
charging toner and the positive triboelectric charging toner according to the electrifying system 
of a photo conductor. 

[0003]Colorization progresses also in a xerography these days and the color toner corresponding 
to a color image forming device is called for. Equipping a color image forming device with two or 
more image formation parts, forming the toner image from which a color differs by each image 
formation part, respectively, and color-printing by putting the color toner image of yellow, 
magenta, cyanogen, black, etc. on the same recording medium one by one. and transferring it is 
known. Even though it uses any. such as pulverized toner and polymerization toner, the following 
[ use / as color toner ] is demanded. 

[0004](1) Transparency of a toner is high in order to carry out a multicolor pile. 

(2) In order to make a color reproduce, a spectrum reflection property be excellent 

(3) Control electrification of a toner positive or negative precisely. 

(4) Low temperature fixation be possible. 

(5) Manufacture of color toner be easy. 

[0005]Various examination is performed in order to meet these demands. For example, in JP,61- 
149969 A The toner composition which grinds the paints processed with the additive agent for 
electrification strengthening which mixed and prepared additive agents for electrification 
strengthening, such as a homogeneous polymer of an amine content monomer, and paints by the 
roll mill among halogenated hydrocarbon, such as chloroform, after melting mixing with a resin 
particle is indicated In JP,62-1 19549,A. binding resin is dissolved in a solvent, colorant and a 
charge controlling agent are added into this solution, a solvent is removed with a freeze drying 
method after stirring mixing, and the toner production method which carries out grinding 
classification of the toner subsequently obtained is indicated. In JP,03-155568,A, binding resin 
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and at least one of a color and the paints. The mix of the organic solvent is carried out. the 
masterbatch of a color or paints is manufactured, and the manufacturing method of the toner 
which accepts binding resin and necessity further, kneads by mixing other additive agents and 
carries out grinding classification of this masterbatch is indicated. To JP.4-242752,A. paints are 
heated in binding resin, Melting and kneading of the pitch powder type paints produced by 
carrying out application-of-pressure kneading are carried out with binding resin, and the 
manufacturing method of the color toner to distribute and the color toner which the number rate 
of a paints particle of 0.3 micrometers or more is distributing at 0.1% or less with the circular 
nominal diameter which exists in binding resin are indicated. 

[0006] However, it is fairly difficult to satisfy the demand of the versatility of said color toner 
simultaneously also by these methods. Especially the thing for which it has the stable 
electrostatic property, and it excels in transparency and the good color toner of a spectrum 
reflection property is manufactured was difficult. 
[0007] 

[Problem(s) to be Solved by the Invention]In electro photography, the purpose of this invention 
can acquire a clear picture and there is in providing a toner with which electrostatic property 
does not change even if placed under different environment, and a manufacturing method for the 
same. When it applies to especially color toner, it excels in the spectral characteristics, such as 
transparency required for reappearance of the clear color tone of a color picture, and there is 
little fogging, and printing density can be made high, and also it is in providing a toner excellent 
also in durable printing nature, and a manufacturing method for the same. As a result of 
repeating research wholeheartedly to achieve the above objects, this invention person is using 
right electrification control resin and negative electrification control resin which consist of 
.specific polyester resin, finds out that said purpose can be attained, and came to complete this 
invention. 
[0008] 

[Means for Solving the ProblemlAccording to this invention, (1) binding resin, colorant, right 
electrification control resin, and negative electrification control resin are contained in this way. It 
is polyester resin which carries out the polycondensation of the polyhydric alcohol (A2) 
containing a polyvalent-carboxylic-acid compound (A1) in which this right electrification control 
resin contains an amino group or its salt and/or an amino group, or its salt. A toner which is 
polyester resin which carries out the polycondensation of the polyhydric alcohol (J2) containing 
a polyvalent-carboxylic-acid compound (J1) in which this negative electrification control resin 
contains a sulfonic group or its salt and/or a sulfonic group, or its salt, (2) Right electrification 
control resin 100 weight section which consists of polyester resin which carries out the 
polycondensation of the polyhydric alcohol (A2) containing a polyvalent-carboxylic-acid 
compound (A1) containing an amino group or its salt and/or an amino group, or its salt, A 
process of mixing ten to colorant 200 weight section, and zero to organic solvent 100 weight 
section which may dissolve this right electrification control resin, and obtaining a right 
electrification control resin composition. And negative electrification control resin 100 weight 
section which consists of polyester resin which carries out the polycondensation of the 
polyhydric alcohol (J2) containing a polyvalent-carboxylic-acid compound (J1) containing a 
sulfonic group or its salt and/or a sulfonic group, or its salt and ten to colorant 200 weight 
section, Zero to organic solvent 1 00 weight section which may dissolve this negative 
electrification control resin is mixed, and manufacturing method ** of a toner having the process 
of obtaining a negative electrification control resin composition is provided. 
[0009] 

[Embodiment of the Invention]The toner of this invention contains binding resin, colorant, right 
electrification control resin, and negative electrification control resin at least. The right 
electrification control resin contained in the toner of this invention consists of polyester resin 
which carries out the polycondensation of the polyhydric alcohol (A2) containing the polyvalent- 
carboxylic-acid compound (A1) containing an amino group or its salt and/or an amino group, or 
its salt An amino group or its salt is not contained in polyhydric alcohol (A2) containing the 
polyvalent-carboxylic-acid compound (A1) containing the amino group mentioned later or its salt 
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and/or an amino group, or its salt, and the other polyvalent-carboxylic-acid compounds or 
polyhydric alcohol which can carry out copolycondensation. 

[0010]As a polyvalent-carboxylic-acid compound (A1) containing the amino group which 
constitutes polyester resin as right electrification control resin, or its salt, Aminoterephthalic 
acid. 5-aminoisophthalic acid, 5-aminoisophthalic acid methyl ester, 4-aminophthalic acid. 4- 
aminophthalic acid anhydride. 4-aminonaphthalene 2,7-dicarboxylic acid. 5 - [4-aminophenoxy] 
Aromatic polyvalent carboxylic acid, such as isophthalic acid; 5-amino hexahydro isophthalic 
acid, 5-amino hexahydro isophthalic acid methyl ester, 4-aminohexahydrophthalic acid, 4-amino 
hexahydrophthalic anhydride; alicyclic-polycarboxylic-acid [, such as 5-amino tetrahydro 
isophthalic acid, 5-amino tetrahydro isophthalic acid methyl ester, 4-amino tetrahydrophtal acid, 
and 4-amino tetrahydrophthalic anhydride. ]; etc. are mentioned. As polyhydric alcohol (A2) 
containing an amino group or its salt. Chain aliphatic-polyhydric-alcohol;2-amino-4- 
hydroxymethylbenzyl alcohol, such as 2-amino-2-methyH1 .3-propanediol and diethanolamine, 2- 
amino-3-hydroxymethylbenzyl alcohol, 4-amino-2-hydroxymethylbenzyl alcohol, Aromatic 
polyhydric alcohol, such as 5-amino-3-hydroxymethylbenzyl alcohol; alicycle fellows polyhydric 
alcohol;, such as 2,4-bis(hydroxyethyl)-l-aminocyclohexane, and those ammonium salt are 
mentioned. 

[00l1]The polyester resin which has ammonium salt, Copolycondensation of the polyhydric 
alcohol (A2) which has the polyvalent-carboxylic-acid compound (A1) and/or ammonium salt 
which have the ammonium salt like the above may be carried out, and, After carrying out 
copolycondensation of the polyhydric alcohol (A2) which has the polyvalent-carboxylic-acid 
compound (A1) and/or amino group which have an amino group, what was ammonium-salt-ized 
may be used. In polyester resin as right electrification control resin contained in the toner of this 
invention. The quantity of polyhydric alcohol (A2) containing the polyvalent-carboxylic-acid 
compound (A1) containing an amino group or its salt and/or an amino group, or its salt, the total 
monomer (sum total of all the carboxylic acid components and all the alcohol components) which 
constitutes polyester resin — usually — 0.2-30-mol % — it is 0.5-1 0-mol % preferably. By 
containing this polyvalent-carboxylic-acid compound (A1) and/or polyhydric alcohol (A2) as a 
polycondensation ingredient, the dispersibility of the paints in a toner can improve and the 
electrostatic property of a toner can be controlled. 

[0012]As for polyester resin as right electrification control resin, it is preferred that 
copolycondensation of the cyclic divalent-carboxylic-acid compound (B) is carried out further. 
As a cyclic divalent-carboxylic-acid compound (B), an aromatic divalent-carboxylic-acid 
compound and an alicycle fellows divalent-carboxylic-acid compound are mentioned, and an 
alicycle fellows divalent-carboxylic-acid compound is preferred. As an aromatic divalent- 
carboxylic-acid compound, derivatives, such as 1 ,5-naphthalic acid, 2,6-naphthalic acid, diphenic 
acid, terephthalic acid, isophthalic acid, phthalic acid, these alkylation objects and these acid 
anhydrides, a halogenide, ester, and amide, are mentioned. 

[0013]An alicycle fellows divalent-carboxylic-acid compound is a compound in which fat ring 
structure, two carboxyl groups, or a carboxylic acid derivative group exists in molecular 
structure. As fat ring structure, the thing of many rings, such as monocycle; norbomane rings, 
such as a cyclopentane ring, a cyclohexane ring, a cycloheptane ring, and a cyclohexene ring, and 
a norbomene ring, is mentioned. As a suitable alicycle fellows divalent-carboxylic-acid 
compound, a carboxyl group or a carboxylic acid derivative group (an amide group, an ester 
group, and an acid anhydride group.) The alicycle fellows divalent-carboxylic-acid compound 
which acid halide combines with each two carbon atom which constitutes alicycle; an alkyi group 
like the alicycle fellows divalent carboxylic acid expressed with the general formula (1) or (2) or 
those anhydrides has combined with alicycle as a substituent. [ especially ] As an alkyI group, a 
methyl group, an ethyl group, a propyl group, an isopropyl group, etc. are preferably mentioned to 
the thing of 1-8 carbon numbers, and a concrete target. 
[0014] 
[Formula 1] 
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[0015] 
[Formula 2] 




(2) 



[001 6]R in a formula (1) or (2) is an alkyi group. 

[001 7]An alicycle fellows divalent-carboxyllc-acid compound preferably used for polyester resin 
as right electrification control resin makes a diene compound and; maleic anhydrides, such as 
butadiene, isoprene, piperylene, and a cyclopentadiene, react, and is obtained by hydrogenating if 
needed etc.. for example. As an example of an alicycle fellows divalent-carboxyllc-acid 
compound. Tetrahydro terephthalic acid, tetrahydro isophthalic acid, tetrahydrophtal acid; 
Hexahydro terephthalic acid, Hexahydro isophthalic acid, hexahydrophthalic acid;3-alkyl 
tetrahydro terephthalic acid. 4-alkyl tetrahydro terephthalic acid. 3-alkyl tetrahydro isophthalic 
acid, 4-alkyl tetrahydro Isophthalic acid. 3-alkyl tetrahydrophtal acid, 4-alkyl tetrahydrophtal 
acid; 3-alkyl hexahydro terephthalic acid, 4-alkyl hexahydro terephthalic acid, 3-alkyl hexahydro 
isophthalic acid, 4-aIkyl hexahydro isophthalic acid. 3-alkyl hexahydrophthalic acid. 4-alkyl 
hexahydrophthalic acid; 3.6- and methylene-tetrahydro terephthalic acid, 3,6- and methylene- 
tetrahydro isophthalic acid, 3,6-, methylene-tetrahydrophtal acid;3.6- and methylene-hexahydro 
terephthalic acid. 3,6- and methylene-hexahydro isophthalic acid, 3,6- and methylene- 
hexahydrophthalic acid; 

[0018]2-alkyl 3.6- and methylene-tetrahydro terephthalic acid, 3-alkyl 3.6- and methylene- 
tetrahydro terephthalic acid. 2-alkyl 3.6- and methylene-tetrahydro isophthalic acid. 3-alkyl 3.6- 
and methylene-tetrahydro isophthalic acid, 2-alkyl 3.6- and methylene-tetrahydrophtal acid, and 
3-alkyl 3.6- methylene-tetrahydrophtal acid;2-alkyl 3,6- and methylene-hexahydro terephthalic 
acid. 3-alkyl 3,6- and methylene-hexahydro terephthalic acid; 2-alkyl 3,6- and methylene- 
hexahydro isophthalic acid. 3-alkyl 3.6- and methylene-hexahydro isophthalic acid, and 2-alkyl 
3.6- and methylene-hexahydrophthalic acid, and 3-alkyl 3,6- and methylene-hexahydrophthalic 
acid; are mentioned. 

[0019]As an example of a derivative of an alicycle fellows divalent-carboxylic~acid compound, A 
tetrahydrophthalic anhydride, a hexahydrophthalic anhydride. 3-alkyl tetrahydrophthalic 
anhydride. Acid anhydrides, such as 3-alkyl hexahydrophthalic anhydride, 4-alkyl 
tetrahydrophthalic anhydride, and 4-alkyl hexahydrophthalic anhydride; a halogenide, ester, 
amide, etc. are mentioned. These are independent, respectively or can be used combining two or 
more sorts. Also in these, 3-alkyl tetrahydrophtal acid, 3-alkyl hexahydrophthalic acid. Since a 
toner which is excellent in the dispersibility of colorant is obtained when the melting 



http://www4.ipdLinpitgojp/cgi-bm/tran_web_cgi_ejje?atw_u=http 2009/07/29 




. JP,2p03-248342,A PETAILED DESCRIPTION] 



5/24 ^— V 



characteristic becomes high and 4-alkyl tetrahydrophtal acid, 4-a!kyl hexahydrophthalic acid, and 
these anhydrides use this polyester resin for a toner, it is desirable. As for quantity of a cyclic 
divalent-carboxylic-acid compound (B), it is preferred especially that it is [ 80 - 100 mol ] % 
usual [ of all the polyvalent carboxylic acid components which constitute polyester resin ]. 70 - 
100-mol%. If there are few these rates, sufficient preservability of a toner may not be acquired 
[0020]As carboxylic acid components which constitute polyester resin as right electrification 
control resin, copolycondensation of a chain divalent-carboxylic-acid compound (D) and the 
carboxylic acid compound (F) more than trivalent may be carried out if needed. As a chain 
divalent-carboxylic-acid compound (D) in which copolycondensation is possible, succinic acid, 
adipic acid, azelaic acid, sebacic acid, dodecane dicarboxylic acid, fumaric acid, maleic acid, 
itaconic acid. etc. are mentioned. As a polyvalent-carboxylic-acid compound (F) more than 
trivalent, trimellitic acid, pyromellitic acid, trimesic acid, etc. are mentioned. Less than 30 mol % 
of all the carboxylic acid components of a rate of a chain divalent-carboxylic-acid compound (D) 
is preferred. When this rate becomes large, glass transition temperature and melt viscosity 
become low, the blocking resistance of a toner may fall or hot offset may occur. Less than 5 mol 
% of all the carboxylic acid components of a rate of a polyvalent-carboxylic-acid compound (F) 
more than trivalent is preferred. Since weight average molecular weight of polyester resin will 
become high if this rate becomes large, melt viscosity of a toner may become high and the 
fixability of a toner may worsen. 

[0021]As for polyester resin as right electrification control resin contained in a toner of this 
invention, it is preferred that copolycondensation of the cyclic dihydric alcohol (C) is carried out 
further. As cyclic dihydric alcohol (C). aromatic dihydric alcohol and alicycle fellows dihydric 
alcohol are mentioned, and alicycle fellows dihydric alcohol is preferred. As aromatic dihydric 
alcohol, PARAKI silylene glycol, meta key silylene glycol, An ethyleneoxide addition of Alt key 
silylene glycol and 1 .4-pheny leneglycol. an ethyleneoxide addition of bisphenol A. a propylene 
oxide addition, etc. are mentioned. As alicycle fellows dihydric alcohol, it is 2,2-bis(4- 
hydroxycyclohexyO-propane (.). Namely, hydrogenation bisphenol A, 1 ,4-bis(hydroxymethy!) 
cyclohexane, 1.3-bis(hydroxymethyl)cyclohexane. 1,2-bis(hydroxymethyl)cyclohexane, 2,2,4,4- 
tetramethyl 1 ,3-cyclohexanediol, An ethyleneoxide addition of 1 ,4-cyclohexanediol and 
hydrogenation bisphenol A and a propylene oxide addition, tricyclodecane diol, tricyclodecane 
dimethanol.. dicyclohexyl 4.4 -diol, etc. are mentioned. Bis(hydroxycyclohexyl)-alkanes, such as 
hydrogenation bisphenol A, are [ among these ] preferred. Quantity of cyclic dihydric alcohol (C) 
is preferred in their being 2 - 60-mol% of all the polyhydric alcohol components which constitute 
polyester resin, and still more preferred in their being 3 - 50-mol %. If glass transition 
temperature and melt viscosity become low, blocking resistance may fall, or hot offset may 
occur, when there is too little quantity of cyclic dihydric alcohol (C), and quantity of alicycle 
fellows dihydric alcohol increases too much conversely, Melt viscosity may become high and 
fixability may fall. 

[0022]As other alcohol components which constitute polyester resin as right electrification 
control resin, it is preferred that copolycondensation of the chain dihydric alcohol (E) is carried 
out further. Copolycondensation of the alcohol (G) more than trivalent may be carried out. As 
chain dihydric alcohol (E). ethylene glycol, a diethylehe glycol. 1 .3-propanediol. 1 .4-butanediol. 
1 .5-pentanediol, 1,6-hexanediol, diethylene glycol, polyethylene glycols. Straight-chain-shape 
aliphatic series glycols, such as polytetramethylene glycol; Propylene glycol, Branched-chain 
aliphatic series glycols, such as dipropylene glycol, polypropylene glycol, neopentyl glycol. 2,2,4- 
trimethyl 1,3-pentanediol, and 2-ethyl-2-butyl-1. 3-propanediol, etc. are mentioned. In these, 
straight-chain-shape aliphatic series glycol is preferred, and especially ethylene glycol is 
preferred also in it Quantity of chain dihydric alcohol (E) is preferred in their being 40 - 98-mol% 
of all the polyhydric alcohol components which constitute polyester resin, and still more 
preferred in their being 50 - 97-mol %. When melt viscosity may become high, fixability may fall, 
when there is too little quantity of chain dihydric alcohol (E), and quantity of chain dihydric 
alcohol increases too much conversely, glass transition temperature and melt viscosity become 
low, blocking resistance may fall or hot offset may occur. As alcohol (G) more than trivalent, 
trimethylolpropane, glycerin, pentaerythritol, dipentaerythritol, trimethylolethane, cyclohexane 
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triol. tris(hydroxymethyl) cyclohexane, etc. are mentioned. Less than 5 mol % of ail the alcohol 
components of a rate of alcohol (G) more than trivalent is preferred. Since weight average 
molecular weight of polyester resin will become high if this rate becomes large, melt viscosity of 
a toner may become high and the fixability of a toner may worsen. 

[0023]A molecular weight of polyester resin as right electrification control resin contained in a 
toner of this invention. When it measures with gel permeation chromatography (GPC), by 
polystyrene conversion, a number average molecular weight — 1,500-20,000 — it is 2,000- 
10,000 preferably — weight average molecular weight — desirable — 5,000-300,000 — it is 
7,000-100,000 preferably. When a molecular weight is in this range, a toner excellent in low 
temperature fixability and hot offset tolerance can be obtained.When a number average 
molecular weight and weight average molecular weight are smaller than a mentioned range, 
cohesive force of resin may decline, preservability may get worse, when conversely large, 
productivity may fall and the fixability of a toner may get worse.40-90 ** of glass transition 
temperature of electrification control resin is 50-80 ** especially preferably preferably. The 
preservability of a toner will be improved if glass transition temperature is a mentioned range. 
[0024]A hydroxyl value is usually 1 - 100 mgKOH/g, and polyester resin as right electrification 
control resin is a thing of 5 - 80 mgKOH/g preferably. When a hydroxyl value is small, fixability 
may worsen, big unevenness may arise on the surface of a picture, and smooth nature may fall. 
Conversely, when large, hot offset generating temperature becomes low, hydrophilic nature 
becomes high further, and it is in a tendency for electrification quantity to change with 
environmental variations easily. As for electrification control resin, in order to lessen influence of 
moisture in a high-humidity/temperature environment, it is preferred to lessen an aromatic ring 
more. 

[0025]Polyester resin as right electrification control resin contained in a toner of this invention 
can be manufactured by a publicly known method, i.e., a polycondensation method. A total of a 
hydroxyl value of the inside of a total monomer which totaled a polyvalent carboxylic acid 
component and a polyhydric alcohol component in carrying out the polycondensation of a 
polyvalent carboxylic acid component and the polyhydric alcohol component, and an alcoholic 
reactivity group [X] A total of acid value of said carboxylic acid sexual response nature group [Y] 
Since also performing a twist on conditions which do not become small can make a molecular 
weight of polyester high and it can make a hydroxyl value high, it is preferred. A total of a 
hydroxyl value of an alcoholic reactivity group [X]A total of acid value of a carboxylic acid sexual 
response nature group [Y] Rate [X]/ 1.00 or more equivalent ratio of [Y] is preferred, 1.01-1.5 are 
more preferred, and especially the range of 1 .03-1 .3 is preferred. The alcoholic reactivity group 
refers to an alcoholic functional group in which an ester bond is made to form here, and hydroxyl 
etc. are usually mentioned. The carboxylic acid sexual response nature group refers to a 
functional group of carboxylic acid nature in which an ester bond is made to form, and a carboxyl 
group or a carboxylic acid derivative group is usually mentioned. 

[0026]As for a polycondensation reaction, it is preferred that it is carried out at 1 50-280 **, and 
reaction temperature of 100—300 ** carries out especially under existence of inactive gas 
preferably for example. An organic solvent of nonaqueous solubility which carries out azeotropy 
to water, such as toluene and xylene, may be used if needed. A polycondensation reaction may 
be performed under decompression (usually 0.1 - 500mmHg, preferably 0.5 - 200mmHg, more 
preferably 1 - 50mmHg). An esterification catalyst is usually used for this polycondensation 
reaction. As an esterification catalyst, for example Para toluenesulfonic acid, sulfuric acid, 
Broensted acid, such as phosphoric acid; Calcium acetate, zinc acetate, manganese acetate, zinc 
stearate; — acetylacetonato [ of iron or zinc ]; — metal alkoxide; — alkyi tin oxide. Organic 
metallic compounds, such as dialkyi tin oxide and an organic titanium compound : Tin oxide. 
Metallic oxides, such as antimony oxide, titanium oxide, and vanadium oxide: Titanium alkoxide, 
heteropoly acid, or iron acetylacetonato is preferred at a point which can carry out polymers 
quantification of the polyester obtained by mentioning heteropoly acid etc. 

[0027]In order to obtain polyester resin as right electrification control resin contained in a toner 
of this invention, the above-mentioned carboxylic acid compound and alcohol may be prepared 
and put in block, and may be made to react by desired composition ratio, and a following method 
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can also be used in order to adjust a molecular weight. Namely, a cyclic divalent-carboxylic-acid 
compound (B) and cyclic dihydric alcohol (C) preferably. Carry out the polycondensation of a 
cyclic divaleht~carboxylic-acid compound (B). cyclic dihydric alcohol (C) and a chain divalent- 
carboxylic-acid compound (D). and/or the chain dihydric alcohol (E), obtain a precursor, aiid it 
ranks second. The polycondensation of polyhydric alcohol (A2) containing a polyvalent- 
carboxylic-acid compound (A1) containing this precursor, an amino group, or its salt and/or an 
amino group, or its salt and a polyvalent-carboxylic-acid compound (H). and/or polyhydric 
alcohol (I) is carried out. 

[0028]a time of measuring a precursor with gel permeation chromatography (GPC) — 
polystyrene conversion — the number average molecular weight — 1,500-5.000 — it is 2,000- 
4,000 preferably. The dispersibility of resin becomes high when a molecular weight is in this 
range. Not less than 40 ** of glass transition temperature of a precursor is 50-80 ** especially 
preferably preferably. The preservability of a toner will be improved if glass transition 
temperature is not less than 40 

[0029]A polyvalent-carboxylic-acid compound (H) which carries out copolycondensation to 
polyhydric alcohol (A2) containing a polyvalent-carboxylic-acid compound (A1) containing a 
precursor and an amino group, or its salt and/or an amino group, or its salt. Especially, it is not 
restricted but an aromatic divalent-carboxylic-acid compound which was mentioned above and a 
cyclic divalent-carboxylic-acid compound (B) like an alicycle fellows dicarboxylic acid compound, 
a chain divalent-carboxylic-acid compound (D). a carboxylic acid compound (F) more than 
trivalent, etc. can be mentioned A cyclic divalent-carboxylic-acid compound which a carboxyl 
group or a carboxylic acid derivative group combined with each two carbon atom like terephthalic 
acid, tetrahydro terephthalic acid, and hexahydro terephthalic acid which constitutes a ring, and 
which does not adjoin each other also in these is preferred. Polyhydric alcohol (I) which carries 
out copolycondensation to polyhydric alcohol (A2) containing a polyvalent-carboxylic-acid 
compound (A1) containing a precursor and an amino group, or its salt and/or an amino group, or 
its salt. Especially, it is not restricted but cyclic dihydric alcohol (C) like aromatic dihydric 
alcohol which was mentioned above, or alicycle fellows dihydric alcohol, chain dihydric alcohol 
(E), alcohol (G) more than trivalent, etc. can be mentioned. The total quantity of a polyvalent- 
carboxylic-acid compound (H) used for copolycondensation with a precursor or polyhydric 
alcohol (I) is 20 - 40 weight section especially preferably ten to 50 weight section preferably to 
precursor 100 weight section. When quantity of this polyvalent-carboxylic-acid compound or 
polyhydric alcohol is in a mentioned range, since polymers quantification can be carried out 
without spoiling the melting characteristic, it is desirable. 

[0030] Negative electrification control resin contained in a toner of this invention consists of 
polyester resin which carries out the polycondensation of the polyhydric alcohol (J2) containing 
a polyvalent-carboxylic-acid compound (J1) containing a sulfonic group or its salt and/or a 
sulfonic group, or its salt. This negative electrification control resin polyhydric alcohol (A2) 
containing a polyvalent-carboxylic-acid compound (A1) containing an amino group which 
constitutes right electrification control resin mentioned above, or its salt and/or an amino group, 
or its salt. It can obtain by transposing to polyhydric alcohol (J2) containing a polyvalent- 
carboxylic-acid compound (J1) containing a sulfonic group or its salt and/or a sulfonic group, or 
its salt, and carrying out a polycondensation to it. Therefore, a cyclic divalent-carboxylic-acid 
compound (B) which can carry out copolycondensation. What was mentioned above can be used 
for a carboxylic acid compound (F) more than cyclic dihydric alcohol (C), a chain divalent- 
carboxylic-acid compound (D), chain dihydric alcohol (E). and trivalent, and alcohol (G) more than 
trivalent. An above-mentioned method can also make the manufacturing method the same. 
[0031]As a polyvalent-carboxylic-acid compound (J1) containing a sulfonic group which 
constitutes polyester resin as negative electrification control resin, or its salt. Sulfoterephthalic 
acid, 5-sulfoisophtharate, 5-sulfoisophtharate methyl ester. 4-sulfophthalic acid. 4-sulfophthalic 
acid anhydride. 4-sulfonaphthalene-2,7-dicarboxylic acid, 5 - [4-sulfophenoxy] Isophthalic acid; 
5-sulfo hexahydro isophthalic acid. 5-sulfo hexahydro isophthalic acid methyl ester. Aromatic 
multivalent sulfonic acid;5-sulfo tetrahydro isophthalic acid, such as 4-sulfo hexahydrophthalic 
acid and 4-sulfo hexahydrophthalic anhydride. Alicycle fellows multivalent sulfonic acid [. such as 
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5-sulfo tetrahydro isophthalic acid methyl ester, 4-sulfo tetrahydrophtal acid, and 4-suIfo 
tetrahydrophthalic anhydride. ];, those salts, etc. are mentioned. As a sulfonate, salts, such as 
ammonium, Li. Na, K. Mg, Ca, Cu, and Fe, are mentioned. In particular, K salt or Na salt is 
preferred. As polyhydric alcohol (J2) containing a sulfonic group or its salt. 2,3-bis 
(hydroxymethyl)benzenesulfonic acid. 3,5-bis(hydroxymethyl)benzenesulfonic acid. 3,4-bis 
(hydroxymethyl)benzenesulfonic acid, 2,5-bis(hydroxymethyl)benzenesulfonic acid, those salts, 
etc. are mentioned. As a sulfonate, salts, such as ammonium, Li. Na, K. Mg, Ca. Cu. and Fe, are 
mentioned. In particular, K salt or Na salt is preferred. 

[0032]In polyester resin as negative electrification control resin contained in a toner of this 
invention. Quantity of polyhydric alcohol (J2) containing a polyvalent-carboxylic-acid compound 
(J1) containing a sulfonic group or its salt and/or a sulfonic group, or its salt, a total monomer 
(sum total of all the carboxylic acid components and all the alcohol components) which 
constitutes polyester resin — usually — 0,2-30-mol % — it is 0.5~10-mol % preferably. By 
containing this polyvalent-carboxylic-acid compound (Jl) and/or polyhydric alcohol (J2) as a 
polycondensation ingredient, the dispersibility of paints in a toner can improve and the 
electrostatic property of a toner can be controlled. 

[0033]Here, in a toner of this invention, although right electrification control resin and negative 
electrification control resin are used together, the rates differ by whether a toner is made into 
positive triboelectric charging, or it is considered as negative triboelectric charging. An amino 
group which brings about positive triboelectric charging in right electrification control resin in 
obtaining a positive triboelectric charging toner, or the number of mol equivalents of the salt, (it 
is hereafter called a "right functional group amount".) — content in a toner of each 
electrification control resin is adjusted so that it may increase more than the number of mol 
equivalents of a sulfonic group which brings about negative triboelectric charging in negative 
electrification control resin, or its salt (henceforth "a negative functional group amount"). In 
obtaining a negative triboelectric charging toner, a negative functional group amount adjusts a 
using rate of each electrification control resin so that it may increase more than a right 
functional group amount. 

[0034]The right functional group amount P a product of weight % of an amino group which brings 
about positive triboelectric charging in "right electrification control resin, or its salt, and a right 
electrification control resin amount in a toner specifically. It is computable as what ♦♦(ed)" with 
a molecular weight of a structural unit which has an amino group which brings about positive 
triboelectric charging in right electrification control resin, or its salt. The negative functional 
group amount Q "a product of weight % of a sulfonic group which brings about negative 
triboelectric charging in negative electrification control resin, or its salt, and a negative 
electrification control resin amount in a toner. It is computable as what **(ed)" with a molecular 
weight of a structural unit which has a sulfonic group which brings about negative triboelectric 
charging in negative electrification control resin, or its salt, a case of a positive triboelectric 
charging toner ~ a ratio (P:Q) of the right functional group amount P and the negative functional 
group amount Q — usually — 1:0.005 to 1:0.9 — desirable — 1:0.01 to 1:0.8 — it is determined 
that it is more preferably set to 1:0.05 to 1:0.7 by rate of each electrification control resin, a 
case of a negative triboelectric charging toner — a ratio (Q :P) of the negative functional group 
amount Q and the right functional group amount P — usually — 1 :0.005 to 1 :0.9 — desirable — 
1:0.01 to 1:0.8 — it is determined that it is more preferably set to 1:0.05 to 1:0.7 by rate of each 
electrification control resin. In this functional group amount ratio, when one ratio was too small 
and continuous printing is carried out, fault of that an electrification controllability becomes high 
too much and printing endurance and printing density fall, a toner dispersing may be produced. 
On the contrary, when one ratio is too large, electrostatic property may become insufficient and 
problems, such as fogging, may be produced. 

[0035]In this invention, by using together negative electrification control resin and right 
electrification control resin. By using together by said functional group ratio desirably, 
electrostatic property seldom changes also in which environment under low- 
humidity /temperature and high-humidity /temperature, but further, even if it performs continuous 
printing, a toner with which deterioration of image quality and generating of fogging are controlled 
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can be obtained. 

[0036]A toner of this invention is the sum total, and is usually carrying out 0.03~10 weight- 
section content of polyester resin as right electrification control resin, and the polyester resin as 
negative electrification control resin preferably 0.01 to 20 weight section to the binding resin 100 
below-mentioned weight section. If there is little quantity of polyester resin, electrification 
controlling performance will not appear, but if too large, variation width of electrification quantity 
by an environmental variation will become large easily. 

[0037]Even if a toner of this invention does not use other charge controlling agents together 
other than polyester resin mentioned above, it shows practically sufficient electrifying 
characteristic. However, the conventional charge controlling agent may be used together for the 
purpose, such as fine adjustment. It is possible to use a charge controlling agent of various kinds 
of positive triboelectric charging or negative triboelectric charging as other charge controlling 
agents. For example, a metal complex of an organic compound which has a carboxyl group or a 
nitrogen-containing basis, metallized dye, Nigrosine, etc. are mentioned. More specifically 
SUPIRON black TRH (made by the Hodogaya chemical industry company), T-77 (made by the 
Hodogaya chemical industry company), BONTORON S-34 (made by an Orient chemical industry 
company), BONTORON E-84 (made by an Orient chemical industry company), BONTORON N-01 
(made by an Orient chemical industry company), other electrification control resin, such as 
charge controlling agents, such as copy blue PR (made by Clariant, LTD.), and/or the 4th class 
ammonium (salt) group content (meta-) acrylate system copolymer, and a sulfonic acid (salt) 
group content acrylate system copolymer, can be mentioned. 

[0038]A polymer currently used for usual can be used for binding resin contained in this 
invention toner as binding resin of a toner. Specifically Polystyrene, styrene (meta) acrylate 
copolymerizatlon resin. Polyester resin other than the above, polyurethane. an epoxy resin, 
polyolefine. A core hydrogenation thing of polyamide, polysulfone. polish anoa reel ether, acrylate 
(meta) resin, norbornene system resin, and styrene resin, a core hydrogenation thing of styrene 
isoprene styrene block polymer, etc. are mentioned. 

[0039]As colorant contained in a toner of this invention, there are black colorant a yellow 
coloring agent, a magenta coloring agent, cyanogen colorant, etc. As black colorant, magnetic 
particle [. such as carbon black, the dyes-and-pigments; cobalt of the Nigrosine base, nickel, a 
tri-iron tetraoxide, iron oxide manganese, iron oxide zinc and iron oxide nickel, ]; etc. can be 
mentioned. When using carbon black, since good image quality will be obtained and safety to 
environment of a toner will also increase if primary particle diameter uses what is 20-40 nm, it is 
desirable. As a yellow coloring agent, compounds, such as azo pigment and condensed polycyclic 
pigment, are used. Specifically, the C.I. pigment yellow 3, 12, 13, 14, 15, 17. 62. 65, 73, 83, 90, 93, 
97, 120, 138, 155, and 180 and 181 grades are mentioned. As a magenta coloring agent, 
compounds, such as azo pigment and condensed polycyclic pigment, are used. Specifically The 
CI. pigment red 48, 57. 58, 60, 63, 64. 68, 81. 83, 87, 88. 89, 90, 112. 114. 122, 123, 144, 146, 149, 
163. 170. 184. 185, 187. 202. 206. 207. and 209. 251. the C.I. pigment violet 19. etc. are 
mentioned. As cyanogen colorant, a copper-phthalocyanine compound and its derivative, an 
anthraquinone compound, etc. can be used. Specifically, the C.I. pigment blues 2, 3, 6, 15, 15:1, 
15:2. 15:3. 15:4, 16, and 17 and 60 grades are mentioned. Quantity of these colorant is usually 
one to 20 weight section preferably 0.1 to 50 weight section to binding resin 100 weight section. 
[0040]A toner of this invention may contain a release agent from viewpoints of an improvement 
of low temperature fixability. prevention from filming, etc. As a release agent, for example Low 
molecular weight polyethylene, low molecular weight polypropylene, Polyolefine waxes, such as 
low-molecular-weight polybutylene; Candelilla, Vegetable system natural wax, such as camauba, 
rice, and haze wax; Paraffin, Synthetic waxes, such as petroleum system wax; Fischer Tropsch 
waxes, such as micro crystalline and PETORO lactam; Pentaerythritol tetra Millis Tait, 
Polyfunctional ester compounds, such as pentaerythritol tetra palmitate and dipentaerythritol 
hexa Millis Tait. etc. are mentioned. These can be used combining one sort or two sorts or more. 

[0041] A synthetic wax (especially the Fischer Tropsch wax), a petroleum system wax. a 
polyftjnctional ester compound, etc. are [ among these] preferred. In a DSC curve measured with a 
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differential scanning calorimeter also in these. Endothermic peak temperature at the time of 
temperature up preferably 30-200 ** 50-180 **. Polyfunctional ester compounds, such as 
pentaerythritol ester which is in the range of 60-160 ** preferably especially, and 
dipentaerythritol ester in a range in which the endothermic peak temperature is 50-80 **. are 
preferred especially in respect of fixing-detachability balance as a toner. A molecular weight is 
especially 1000 or more, five or more weight sections dissolve at 25 ** to styrene 100 weight 
section, and, as for dipentaerythritol ester which is 10 or less mg/KOH, acid value shows higher 
efficacy to a fixing temperature fail Endothermic peak temperature is the value measured by 
ASTM D3418-82. Quantity of the above-mentioned release agent is usually one to 15 weight 
section preferably 0.1 to 20 weight section to binding resin 100 weight section. 
[0042] 1-10 micrometers of volume average particle diameter (dv) of a toner of this invention are 
usually 3-8 micrometers preferably — a ratio (dv/dp) of volume average particle diameter to 
number average particle diameters (dp) — 1-2.0 — it is 1-1.5 preferably. It is preferred that 
ranges of a value (rl/rs) which broke the major axis rl of a toner by the minor axis rs are 1-1.3. 
When this ratio becomes large, transfer nature which transfers a toner image on a photo 
conductor to transfer materials, such as paper, may fall, or since friction between toners 
becomes large when this toner is dedicated to a toner compartment of an image forming device, 
an external additive may exfoliate, and endurance may fall. 

[0043]a toner of this invention — melt viscosity in 1 20 ** — usually — 1 0.000 or less Pa-s — 
desirable — 100-10.000Paands — it is 1,000 - 8,000 Pa-s more preferably. According to the 
toner with such melt viscosity, high definition is realized also by printing at a high speed. 
Measurement of viscosity can be measured using a flow tester. 50-80 ** of softening 
temperature by a flow tester is usually 60-70 ** preferably, and 90-150 ** of outflow starting 
temperature is usually 100-130 ** preferably. When softening temperature is low. preservability 
may fall, and when conversely high, fixability may fall. When outflow starting temperature is low, 
hot offset tolerance may fall, and when conversely high, fixability may fall. 0-80 ** of glass 
transition temperature according [ a toner of this invention ] to a differential scanning 
calorimeter is usually 40-70 ** preferably. When glass transition temperature is low, 
preservability may fall, and when conversely high, fixability may fall. 

[0044]A tetrahydrofuran (THF) insoluble daily dose of a toner of this invention is usually 0 to 20% 
pr-eferably 0 to 50%. A fall of a gross and aggravation of transparency occur in not less than 
50%A THF insoluble daily dose can be measured by a below-mentioned method, a volume 
specific resistance value (log (ohm-cm)) according [ a desirable toner used for this invention ] to 
a dielectric loss measuring instrument — usually — 10-13 — it is a thing of 10.5-12.5 
preferably. When a volume specific resistance value is small, fogging may occur, and when 
conversely large, toner scattering, fogging, filming, or cleaning defect may occur. As for a toner 
of this invention, it is preferred that there is little electrification quantity change in a high- 
humidity/temperature environment (H/H environment) and low-humidity /temperature 
environment (L/L environment) and that what is called environmental stability is high.As for 
variation of electrification quantity between each environment, in that case, it is preferred that it 
is below 5microC/g.When environmental stability is low, fogging may occur. 

[0045]A toner of this invention has the preferred number of color particles with a major axis of 
0.2 micrometers or more observed in an area of 1 00 micrometers x 1 00 micrometers of a toner 
which carried out heat melting and was made into 20 micrometers of thickness in their being 50 
or less pieces, it is more preferred in their being 30 or less pieces, and is still more preferred in 
their being 20 or less pieces. If there are many these numbers, it will get bad to the spectral 
characteristics, such as transparency required for reappearance of a clear color tone of a color 
picture, and fogging may increase and printing density may become low. The spectral 
characteristic can perform solid printing with a commercial printer, and can measure the color 
tone with a spectrum color difference meter. 

[0046]The toner of this invention can make the exterior of a toner mentioned above particles of 
core shell structure (it is also called capsule structure) by covering with other polymers. By 
intension-izing internal (core layer) low softening point material in core shell structure particles 
by a substance which has softening temperature higher than it, since low-temperature-izing of 
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fixing temperature and prevention from condensation at the time of preservation can be 
balanced, it is desirable. 

[0047]In the case of a core shell type toner, 0-80 ** of glass transition temperature of a 
polymer which constitutes a core layer is usually 40-60 ** preferably. When glass transition 
temperature is too high, fixing temperature may become high, and when too conversely low, 
preservability may fall. It is necessary to set up glass transition temperature of a polymer which 
constitutes a shell layer become higher than glass transition temperature of a polymer which 
constitutes a core layer as binding resin. Glass transition temperature of a polymer which 
constitutes a shell layer is 50-130 ** usually 80-1 10 ** more preferably 60-120 ** in order to 
raise the preservability of a toner. When lower than this, preservability may fall, and when 
conversely high, fixability may fall. Not less than 20 ** of differences of glass transition 
temperature of a polymer which constitutes a core layer, and glass transition temperature of a 
polymer which constitutes a shell layer are not less than 10 ** usually not less than 30 ** more 
preferably. When smaller than this difference, balance of preservability and fixability may fall. 
[0048] Especially a wt. ratio of a core layer of a core shell type toner and a shell layer is usually 
use **** at 80 / 20 - 99.9/0.1. although not limited. If a rate of a shell layer is smaller than the 
above-mentioned rate, preservability will worsen, and conversely, if larger than the above- 
mentioned rate, it will become difficult to be established at low temperature. 
[0049]It is desirable to restrict the amount of residual metals (ion) in a toner furthermore. When 
metal (ion), such as magnesium and calcium, remains in a developer especially, under a high- 
humidity condition, moisture absorption may be caused, the mobility of a developer may be 
reduced and it may have an adverse effect on image quality. What has few content in a 
developer of magnesium or calcium (only henceforth residual metals) can give good image quality 
without high printing density and fogging also under a high-humidity /temperature condition with 
a high speed machine which can print 30 or more sheets in 1 minute. 1 70 ppm or less of the 
amounts [ 150 ppm or less of] of residual metals are 120 ppm or less especially preferably more 
preferably. What is necessary is to dry using washing dehydrators, such as a continuous system 
belt filter and a siphon peeler type centrifuge, etc., to repeat and perform washing, and just to 
dry. for example in a drying stage of a toner production process, in order to reduce residual 
metals. 

[0050]A toner of this invention, for example in thermoplastics used as ** binding resin ingredient. 
After carrying out melting mixing of colorant, right electrification control resin, negative 
electrification control resin, the release agent, etc., making it distribute uniformly and considering 
it as a constituent, A toner by grinding and classifying this constituent in a polymerization nature 
monomer which is pulverizing method and ** binding resin raw material to obtain Colorant, Right 
electrification control resin, negative electrification control resin, a release agent, etc. are 
dissolved or distributed, The drainage system carrier fluid inside of the body containing 
dispersion stabilizer is distributed after adding a polymerization initiator. Particles of binding resin 
obtained by the polymerizing method and ** emulsion polymerization which obtain a toner by 
warming to prescribed temperature, starting a polymerization, and filtering, washing, drying and 
drying after an end of a polymerization, distributed polymerization, etc.. Particles containing 
colorant, right electrification control resin, and negative electrification control resin. The meeting 
method for obtaining a toner by filtering particles made to meet and drying, ** Hydrophilic radical 
content resin is used as binding resin, and after adding colorant, right electrification control 
resin, negative electrification control resin, etc. to it and making it dissolve in an organic solvent, 
it can manufacture by neutralizing this resin and drying phase inversion and after that with a 
phase inversion emulsification method etc. which obtain a toner. A toner obtained from a 
viewpoint of obtaining a toner which gives dot reproducibility good image quality also in this, by 
the polymerizing method is preferred. 

[0051] Right electrification control resin 100 weight section which consists of polyester resin in 
which a manufacturing method of a toner of this invention carries out the polycondensation of 
the polyhydric alcohol (A2) containing a polyvalent-carboxylic-acid compound (A1) containing an 
amino group mentioned above or its salt and/or an amino group, or its salt. Ten to colorant 200 
weight section and zero to organic solvent 100 weight section which may dissolve this 
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electrification control resin are mixed, Negative electrification control resin 100 weight section 
which consists of polyester resin which carries out the polycondensation of the polyhydric 
alcohol (A2) containing a polyvalent-carboxylic-acid compound (A1 ) containing a process of 
obtaining a right electrification control resin composition, a sulfonic group mentioned above, or 
its salt and/or a sulfonic group, or its salt, Ten to colorant 200 weight section and zero to 
organic solvent 100 weight section which may dissolve this electrification control resin are 
mixed, and it has the process of obtaining a negative electrification control resin composition. In 
a manufacturing method of a toner of this invention, it is preferred to use an electrification 
control resin composition produced by mixing positive or negative electrification control resin 
100 weight section, and 20 to colorant 150 weight section. By manufacturing a toner using an 
electrification control resin composition, colorant can be uniformly distributed in a toner. 
[0052]If an organic solvent is used in manufacture of positive or a negative electrification control 
resin composition used by this invention, since electrification control resin can be dissolved or 
swollen, it can mix in the state where resin is soft and colorant can be distributed uniformly, it is 
desirable. When not using an organic solvent, there is a thing with which resin warms and is not 
mixed to temperature which is a grade which becomes soft and which it is necessary to carry 
out and control of temperature becomes difficult Since an organic solvent may evaporate by 
warming when especially the boiling point of an organic solvent is low when using an organic 
solvent, it is a room temperature or it is preferred to cool and to obtain positive or a negative 
electrification control resin composition. As for an organic solvent, since a problem of a bad 
smell may occur when an organic solvent remains in a toner, it is preferred to be removed in 
either at the time of manufacture of positive or a negative electrification control resin 
composition or manufacture of a toner. If quantity of an organic solvent is ten to 60 weight 
section and is in this range still more preferably five to 80 weight section preferably zero to 100 
weight section to positive or negative electrification control resin 100 weight section, balance of 
dispersibility and processability is excellent. Checking a kneading state, even if an organic 
solvent adds the whole quantity at once at this time, it may divide into several times and may 
add. 

[0053]When using an organic solvent, the solubility coefficient (henceforth an SP value) is 8 - 15 
[cal/cm^] and a thing of a range whose boiling point is 50-150 ** is preferred. If an SP value 
is smaller than 8 [cal/cm^] polarity can become small and electrification control resin may 
be dissolved, If an SP value is conversely larger than 15 [cal/cm^] polarity can become high 
and electrification control resin may be dissolved. On the other hand, when the boiling point is 
lower than 50 **, an organic solvent may evaporate with heat generated by kneading, and when 
conversely higher than 1 50 **, it may become difficult after kneading to remove an organic 
solvent. As an organic solvent, concretely (an SP value/boiling point) Methanol (14.5/65 **), 
Ethanol (10.0/78.3 **), propanol (11.9/97.2 **), A diethyl ketone (8.8/102 **). di-n-propyl ketone 
(8.0/144 **), DiHso-propyl ketone (8.0/124 **), methyl-n-propyl ketone (8.3/102 **), Methyl- 
iso-propyl ketone (8.5/95 **), methyl-n-butyl ketone (8.5/127 **), Methyl- iso-butyl ketone 
(8.4/117 **), toluene (8.9/110 **), A tetrahydrofuran (9.1/65 **), methyl ethyl ketone (9.3/80 
**), acetone (9.9/56 **). cyclohexanone (9.9/1 56 **), etc. are mentioned, and these may be 
used independently, or may mix and use two or more sorts. Also in this, in consideration of 
solubility to electrification control resin, and removal after kneading, a diethyl ketone. Methyl-n- 
propyl ketone, methyl-n-butyl ketone, toluene / methanol mixed solvent, toluene / ethanol mixed 
solvent, toluene / propanol mixed solvent, and methyl ethyl ketone / methanol mixed solvent are 
preferred. 

[0054]Mixing can be performed using a roll, a PURASUCHI coder (made by the Brabender 
company), a lab PURASUTO mill (made by an Oriental energy machine company), a kneader, a 1 
axis extrusion machine, a twin screw extruder, Banbury, the Bus ko kneader, etc. Since there are 
a bad smell and a toxic problem when using an organic solvent, a mixer of a sealing system in 
which an organic solvent does not leak is preferred. Since that a torque meter is installed in a 
mixer can manage dispersibility on a level of torque, it is preferred. 

[0055]Positive or a negative electrification control resin composition used by this invention. 
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After adding an organic solvent to this constituent and considering it as 5% of resin solution, on a 
glass plate, The number of color particles with a major axis of 0.2 micrometers or more observed 
in an unit area of 100 micrometers x 100 micrometers of a film from which a gap is obtained by 
applying and drying a resin solution with a doctor blade which is 30 micrometers is preferred in 
their being 20 or less pieces, more preferred in their being ten or less pieces, and still more 
preferred in their being five or less pieces. If there are many these numbers, it will get bad to the 
spectral characteristics, such as transparency required for reappearance of a clear color tone of 
a color picture, and fogging may increase and printing density may become low. The spectral 
characteristic performs solid printing with a commercial printer, and measures the color tone 
with a spectrum color difference meter. After adding an organic solvent and considering it as 5% 
of resin solution, a gap applies a mixed solution on a glass plate with a doctor blade which is 30 
micrometers. When the number of color particles with a m^'or axis of 0.2 micrometers or more 
observed in an unit area of 100 micrometers x 100 micrometers of a film produced by drying 
uses positive [ 20 or less ] or a negative electrification control resin composition. Heat melting 
can be carried out. it can be made 20 micrometers of thickness, and the number of color 
particles with a m^or axis of 0.2 micrometers or more observed in an area of 100 micrometers x 
1 00 micrometers can obtain comparatively easily a toner which is 50 or less pieces. 
[0056]In a manufacturing method of a toner of this invention, in order to make positive or a 
negative electrification control resin composition include in a toner, After carrying out melt 
kneading of the other additive agents etc. binding resin, this electrification control resin 
composition, and if needed, in pulverizing method and a suitable drainage system carrier fluid 
body which are ground and classified so that it may become the particle size distribution of an 
after-cooling request. Although the polymerizing method etc. which polymerize a polymerization 
nature monomer used as a raw material of binding resin, an electrification control resin 
composition, and a polymerization nature monomer composition that contains other additive 
agents if needed are mentioned, since a toner which gives dot reproducibility good image quality 
is obtained, manufacturing by the polymerizing method is preferred. 

[0057]In a manufacturing method of a toner of this invention, said 0.1 to right electrification 
control resin composition 20 weight section. It is preferred to mix 0.1 to 20 weight section of a 
negative electrification control resin composition and polymerization nature monomer 100 weight 
section, to obtain a polymerization nature monomer composition, to polymerize this in a drainage 
system carrier fluid body, and to manufacture a toner. A rate of a right electrification control 
resin composition and a negative electrification control resin composition is whether a toner is 
made into positive triboelectric charging, or to consider it as negative triboelectric charging, and 
it can be suitably changed so that it may become the functional group amount ratio mentioned 
above. 

[0058]Although a polymerization method in particular may not be limited but any of an emulsion 
polymerization, suspension polymerization, a distributed polymerization, and soap free 
polymerization may be sufficient. From a point which can make colorant able to contain uniformly 
and can raise electrostatic property and transfer nature, a suspension polymerization method is 
preferred and specifically, A polymerization nature monomer, a right electrification control resin 
composition, a negative electrification control resin composition, a regulator, a release agent, and 
a polymerization nature monomer composition that contains additive agents, such as a charge 
controlling agent, if needed are polymerized in a drainage system medium. 
[0059]Hereafter, a manufacturing method of a core shell type toner by more desirable 
suspension polymerization is explained. In a drainage system carrier fluid body to contain, a 
dispersion stabilizing agent A polymerization nature monomer (polymerization nature monomer 
for cores). By making a polymerization nature monomer composition (monomer composition for 
cores) containing a right electrification control resin composition, a negative electrification 
control resin composition, and other additive agents suspended, and polymerizing using a 
polymerization initiator. A core particle can be manufactured, a polymerization nature monomer 
(polymerization nature monomer for shell) and a polymerization initiator for forming shell can be 
added further, and capsule toner can be obtained by polymerizing. How to add a polymerization 
nature monomer for shell to the system of reaction of a polymerization reaction which obtains 
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said core particle and which was performed for accumulating, and polymerize continuously in it 
as a concrete method of forming shell. Or a core particle obtained by another system of reaction 
can be taught, and a method of adding a polymerization nature monomer for shell to this, and 
polymerizing gradually in it, etc. can be mentioned. It can add collectively in the system of 
reaction, or a monomer for shell ingredients can be added continuously or intermittently using 
pumps, such as a plunger pump. 

[0060]As a polymerization nature monomer for cores, a monovinyl system monomer, a cross- 
linking monomer, a macro monomer, etc. can be mentioned. This polymerization nature monomer 
polymerizes and it becomes a binding resin ingredient As a monovinyl system monomer, 
specifically Styrene, vinyltoluene, styrene monomer [, such as alpha-methylstyrene, ]; (meta-) — 
acrylic acid; (meta-) — methyl acrylate. (Meta) Ethyl acrylate, acrylic acid (meta) propyl, butyl 
acrylate (meta). (Meta) 2-ethylhexyl acrylate, acrylic acid (meta) cyclohexyl, (Meta) A derivative 
of acrylic acid (meta), such as acrylic acid iso BONIRU. acrylic acid (meta) dimethylaminoethyl, 
and acrylamide (meta); monoolefin system monomer [, such as ethylene, propylene, and 
butylene. ]; etc. are mentioned. A monovinyl system monomer may be used independently or may 
be used combining two or more monomers. Concomitant use with styrene monomer 
independence, a styrene monomer, and a derivative of acrylic acid (meta), etc. are suitably used 
among these monovinyl system monomers. 

[0061]If a cross-linking monomer and a polymer are used with a monovinyl system monomer, it is 
effective in a hot offset improvement. A cross-linking monomer is a monomer which has a 
carbon-carbon unsaturated double bond which can polymerize two or more. Specifically 
Aromatic divinyl compound; ethylene glycol dimethacrylate. such as divinylbenzene, 
divinylnaphthalene, and these derivatives, Diethylene nature unsaturated carboxylic acid ester, 
such as diethylene-glycol dimethacrylate; N,N-divinylanillne, A compound etc. which have three 
or more vinyl groups which have two vinyl groups, such as divinyl ether, such as a compound, 
pentaerythritol triaryl ether, and trimethylolpropane triacrylate, can be mentioned. In a polymer, a 
cross-linking polymer is two or more vinyl groups a polymer which it has, and specifically. Ester 
obtained by carrying out the condensation reaction of polymers which have two or more hydroxyl 
groups, such as polyethylene, polypropylene, polyester, and a polyethylene glycol, and the 
unsaturated carboxylic acid monomers, such as acrylic acid and methacrylic acid, to 
intramolecular can be mentioned. These cross-linking monomers and a cross-linking polymer are 
independent, respectively, or can be combined two or more sorts and can be used. Ten or less 
weight sections of the amount used are usually 0.1 - the amount part of duplexs preferably per 
monovinyl system monomer 1 00 weight section. 

[0062]If a macro monomer is used with a monovinyl system monomer, since balance of 
preservability and low temperature fixability will become good, it is desirable. A macro monomer 
has a vinyl polymerization nature functional group at the end of a chain, and a number average 
molecular weight is usually oligomer or polymer of 1.000-30,000. If what has a small number 
average molecular weight is used, a surface portion of a polymer particle will become soft and 
preservability will come to fall. Conversely, if what has a large number average molecular weight 
is used, the melting nature of a macro monomer will worsen and fixability and preservability will 
come to fall. As a vinyl polymerization nature functional group in an end of a macro monomer 
chain, an acrylyl group, a methacryloyi group, etc. can be mentioned and a methacryloyi group is 
preferred from a viewpoint of the ease of carrying out of copolymerization. 
[0063]As for a macro monomer, what has a glass transition temperature higher than glass 
transition temperature of a polymer produced by polymerizing said monovinyl system monomer is 
preferred. As an example of a macro monomer used for this invention, Although it is independent 
in styrene, a styrene derivative, methacrylic acid ester, acrylic ester, acrylonitrile, a 
methacrylonitrile. etc. or a polymer produced by polymerizing two or more sorts, a macro 
monomer which has a polysiloxane skeleton, etc. can be mentioned, A polymer produced by being 
independent or polymerizing combining these also in It in a thing especially methacrylic acid 
ester, or acrylic ester of hydrophilic nature is preferred, when using a macro monomer, the 
quantity receives monovinyl system monomer 100 weight section — usually — it is 0.05 to 1 
weight section still more suitably 0.03 to 5 weight section suitably 0.01 to 10 weight section. If 
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there is little quantity of a macro monomer, the preservability of a toner will not improve. If 
quantity of a macro monomer increases extremely, the fixability of a toner will come to fall. 
[0064]Also in a polymerization nature monomer for cores, that in which glass transition 
temperature can usually form 60 ** or less of 40-60 ** polymers preferably is preferred as a 
monomer for cores. If glass transition temperature is too high, fixing temperature will become 
high, and if too conversely low, the preservability of a toner will fall. Usually, a monomer for cores 
may be used combining one sort or two sorts or more. 

[0065]It is desirable that it is what gives a polymer which has a glass transition temperature 
higher than glass transition temperature of a polymer which constitutes a core particle as a 
polymerization nature monomer for shell. It is independent, respectively, or two or more sorts of 
monomers which form a polymer with glass transition temperature of greater than 80 **, such as 
styrene, acrylonitrile, and methyl methacrylate. as a monomer which constitutes a polymerization 
nature monomer for shell can be used, combining them. Glass transition temperature of a 
polymer obtained by a polymerization nature monomer for shell is 50-130 ** usually 80-110 ** 
more preferably 60-1 20 ** in order to raise the preservation stability of polymerization toner. 
When lower than this, preservation stability may fall, and when conversely high, fixability may fall. 
Not less than 20 ** of differences of glass transition temperature between a polymer which 
consists of a polymerization nature monomer for cores, and a polymer which consists of a 
polymerization nature monomer for shell are not less than 10** usually not less than 30 ** 
more preferably. If smaller than this difference, preservability will fall. 

[0066]As a polymerization initiator. persulfate;4.4 -azobis. such as potassium persulfate (4- 
cyanovaleric acid), 2.2 -azobis (2-methyl-N-(2-hydroxyethyl) propionamide.) 2 and 2 -azobis (2- 
amidinopropane) dihydrochloride. Azo compounds, such as 2,2 -azobis (2,4-dimethylvaleronitrile) 
and 2.2 -azobisisobutyronitrile; LauroyI peroxide. Benzoyl peroxide. t-butylperoxy2- 
ethylhexanoate. t-hexyl peroxy 2-ethylhexanoate, t-butylperoxy perpivalate. Peroxides, such as 
di-isopropyl peroxi dicarbonate, 1 , 1 and 3. and 3-tetramethyl butylperoxy 2-ethylhexanoate and 
t-buthylperoxy isobuthylate, can be illustrated. 

[0067]Also in these, it is preferred to choose an oil-soluble polymerization initiator as a 
polymerization nature monomer composition for cores, and it is preferred to choose a water- 
soluble polymerization initiator as a polymerization nature monomer composition for shell. A 
polymerization initiator for cores is **** for 0.5-10 weight sections still more preferably 0.3 to 
15 weight section preferably 0.1 to 20 weight section to monovinyl system monomer 100 weight 
section. A polymerization initiator can also be added to suspension after an end of a granulation 
stage depending on the case, although it can add beforehand in a polymerization nature monomer 
composition. Quantity of a polymerization initiator for shell is a drainage system medium 
standard, and is usually 0.001 to 1 % of the weight. If this is small, a polymerization will not 
progress, but productivity falls, if conversely large, a molecular weight will fall and preservability 
will worsen. 

[0068]In order to polymerize stably, dispersion stabilizer can be added to reaction mixture. As 
dispersion stabilizer, for example Sulfate; barium carbonate, such as barium sulfate and calcium 
sulfate. Phosphates, such as carbonate; calcium phosphate, such as calcium carbonate and 
magnesium carbonate; An aluminum oxide. Metallic compounds, such as metallic-oxides [. such 
as titanium oxide. ];. and aluminium hydroxide, Water soluble polymers, such as metal hydroxide; 
polyvinyl alcohol, such as magnesium hydroxide and a ferric hydroxide, methyl cellulose, and 
gelatin; an anionic surface-active agent, a nonionic surface-active agent, an ampholytic surface 
active agent, etc. can be mentioned, and these may be used independently or may use two or 
more kinds together. The dispersion stabilizer containing colloid of metallic compounds, 
especially metal hydroxide of difficulty water solubility can narrow particle size distribution of a 
polymer particle, and there is little ullage after washing of a dispersing agent, and since it can 
reproduce a picture vividly, it is [ among these ] preferred. 

[0069]Dispersion stabilizer containing colloid of difficulty water solubility metal hydroxide. Colloid 
of metal hydroxide of difficulty water solubility obtained by adjusting the pH of solution of a 
water-soluble polyvalent metal compound to seven or more although there is no restriction by 
the process. It is preferred to use colloid of metal hydroxide of difficulty water solubility 
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especially generated by the reaction in aqueous phase of a water-soluble polyvalent metal 
compound and hydroxylation alkali metal salt. 

[0070]As for colloid of difficulty water soluble metallic compounds, in number particle size 
distribution, it is preferred that particle diameter Dp90 particle diameter Dp50 whose number 
total which measured from the diameter side of a granule is 50% is 0.5 micrometer or less, and is 
[90 ] 90% is 1 micrometer or less. If particle diameter of colloid becomes large, the stability of a 
polymerization will collapse and the preservability of a toner will fall. 

[007 1]A dispersion stabilizing agent is usually used at a rate of 0.1 to 20 weight section to 
monovinyl system monomer 100 weight section. If there are few these rates than 0.1 weight 
sections, it will be difficult to acquire sufficient polymerization stability, and will become easy to 
generate a polymerization aggregate. On the contrary, if 20 weight sections are exceeded, toner 
particle diameter after a polymerization becomes fine too much, and is not practical. 
[0072]As a regulator, halogenated hydrocarbon L such as mercaptans; carbon tetrachlorides, 
such as t-dodecyl mercaptan, n-dodecyl mercaptan, and n-octyl mercaptan, and carbon 
tetrabromide. ]; etc. can be mentioned, for example. These regulators can be added in the middle 
of a polymerization before a polymerization start. A regulator is usually preferably used at a rate 
of 0.1 to 5 weight section 0.01 to 10 weight section to monovinyl system monomer 100 weight 
section. 

[0073]Although a toner of this invention remains as it is and is also applicable to development of 
electro photography, in order to adjust the electrostatic property of a toner, mobility, 
preservation stability, etc., it usually uses them for it, making particles (henceforth an external 
additive) of particle diameter smaller than this particle toner adhere or lay under the toner 
particle surface. An inorganic particle and organic resin particles are mentioned as an external 
additive. As an inorganic particle, a silica dioxide, an aluminum oxide, titanium oxide, a zinc oxide, 
tin oxide, barium titanate, strontium titanate, etc. are mentioned. As organic resin particles, 
methacrylate polymer particles, acrylic ester polymer particles. Core shell type particles etc. in 
which styrene methacrylic-acid-ester copolymer particles, styrene acrylic ester copolymer 
particles, zinc stearate, calcium stearate, and shell were formed in with a methacrylic-acid-ester 
copolymer, and a core was formed with a styrene polymer are mentioned In the case of a 
magnetic one component system developer, oxides, such as iron, cobalt, nickel, an alloy that 
makes them a subject, or a ferrite, may also be included. An inorganic oxide particle, especially 
silica dioxide particles are [ among these ] preferred. Especially silica dioxide particles by which 
could carry out hydrophobing processing of these particle surfaces, and hydrophobing processing 
was carried out are preferred. Although quantity in particular of an external additive is not 
limited, it is usually 0.1 to 6 weight section to particle toner 100 weight section. An external 
additive may be used combining two or more sorts. When using combining an external additive, a 
method of combining the inorganic particles or an inorganic particle which differs in mean particle 
diameter, and organic resin particles is preferred. In order to make an external additive adhere to 
said particle toner, it teaches mixers, such as a Henschel mixer, and an external additive and 
particle toner are agitated and are usually performed. In adjusting a toner with an underwater 
polymerization mentioned above, after carrying out the agitation mix of the external additive to a 
water dispersing element of moisture handbill particle toner, a wet method, such as carrying out 
spray desiccation, can also be used. 
[0074] 

[Example]Next. although an example is given and this invention is explained in detail, this 
invention is not limited to these examples. The part in these examples and % are weight 
references as long as there is no special mention. It evaluated by this example by the following 
methods. 

1. A polyester resin characteristic (1) number average molecular weight, the number average 
molecular weight of weight-average-molecular-weight polyester, and weight average molecular 
weight were computed as a standard polystyrene equivalent unit in accordance with the GPC 
method. 

(2) The hydroxy! value of hydroxyl value polyester was measured according to the method 
indicated in 2, 4 and 9 of "standard fats-and-oils assay method" (Japanese oil recovery study 
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association), and 2 -83 paragraph. A unit is mgKOH/g. 

(3) The glass transition temperature (Tg) of glass-transition-temperature polyester resin was 
measured according to the DSC method specified to JIS K 7121. A unit is **. 
[0075]2. After taking out some of electrification control resin composition characteristic (1) 
colorant-dispersibility 1 positive or negative electrification control resin compositions, the 
toluene which dissolves electrification control resin was added and it was made the 5% solution 
of the electrification control resin composition. On the glass plate, the gap applied and dried the 
mixed solution with the doctor blade which is 30 micrometers, and produced the film. The major 
axis which observes this sheet with an optical microscope and exists in 1 00-micrometer square 
counted the number of a color particle of 0.2 micrometers or more. 

[0076]3. The volume average particle diameter (dv) and number average particle diameters (dp) 
of the particle diameter toner of the toner characteristic (1) toner were measured by the multi- 
sizer (made by Beckman Coulter). Measurement by this multi-sizer was performed on 
diameterof aperturelOOmicrometer, the mediumriso ton 11, and measurement-particles 
number 100000 piece conditions. 

(2) The shape of the toner shape toner measured the value (rl/rs) which took the photograph 
with the scanning electron microscope, read the photograph with the nexus 9000 type image 
processing device, and broke the m^or axis of the toner by the minor axis. The measurement 
number of the toner at this time was performed by 1 00 pieces. 

(3) Using the melt viscosity fiow tester (the Shimadzu make, kind name "CFT-500C"), the 
amount of samples was set to 1.0-1 .3g, it measured by the following measuring condition, and 
the melt viscosity at 1 20 ** was measured. 

Starting temperature : 35 **, and part [ for /] and heating-rate:3 ** preheating time: 5 minutes, 
cylinder pressureilO.O Kgf/cm^ Dice diameter : 0.5 mm, dice 1.0 mm in length, and 1g of shearing 
stress:2.451x10 ^Pa(4) THF insoluble daily dose toners are weighed precisely, It puts into a 
thimble (the ADVANTEC Co.. Ltd. make. 86R size of 28x100 mm), and it is applied to Soxhiet 
extractor, and THF is put into a lower flask and extracted for 6 hours. Extracting solvents were 
collected after extraction, and in the evaporator, after separation, the soluble pitch extracted in 
the extracting solvent was weighed precisely, and was computed from the following calculations. 
A THF insoluble daily dose (%) =(T-S) (/T) xlOOT: The amount (g) of toner samples 
S: The amount (g) of extraction pitches 

[0077](5) The volume specific resistance value of a volume specific resistance value toner. 
About 3 g of toners were put into a tablet molding machine 5 cm in diameter, the specimen was 
produced, having applied about 100 kg of load for 1 minute, and it was measured under with the 
temperature of 30 **. and a frequency of 1 kHz conditions using the dielectric loss measuring 
instrument (the Ando Electric Co.. Ltd. make, kind name "TRS-10 type"). 

(6) The electrification quantity under electrification quantity L/L (temperature of 10 **, 20% of 
humidity). N/N (temperature of 23 **. 50% of humidity), and H/H (temperature [ of 35 ** ]. 80% 
of humidity) environment was measured, and the situation of the environmental variation was 
evaluated. The electrification quantity of a toner about a positive triboelectric charging toner. 
About the printer (the Brother Industries, Ltd. make, trade name "HL1670N") of commercial one 
ingredient of nonmagnetic development system, and a negative triboelectric charging toner. A 
toner is put into the printer (offing data company make, trade name "micro line 301 OC") of 
commercial one ingredient of nonmagnetic development system, and five printed patterns of 
half-tone are printed after neglect under said environment one whole day and night. 

Then, the toner on a developing roller was attracted to the suction type electrification quantity 
measuring device, and the electrification quantity per unit weight was measured from 
electrification quantity and suction quantity. 

(7) Optimum dose of toners were put on colorant dispersibility 2 slide glass, the cover glass was 
hung from on the. it was heated to 1 70 ** with the hot plate, and melting of the toner was 
carried out. next power was applied with the cover glass, and the toner was crushed. The m^or 
axis which observes the portion whose thickness of the toner measured by the thickness gage 
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(the ANRITSU CORP. make, trade name:K-402B) is 20 micrometers with an optical microscope, 
and exists in 1 00-micrometer square counted the number of a color particle of 0.2 micrometers 
or more. 

[0078]4. The print form was set to the printer which carried out the image evaluation (1) color 
tone above-mentioned, the toner was put into the developer, the neglect back was performed 
under the environment (H/H) of the temperature of 35 **, and 80% of humidity, solid printing was 
performed by concentration 5% one whole day and night, and it measured with the spectrum 
color difference meter (the Nippon Denshoku Co.. Ltd. make, kind name "SE2000"). 
(2) Set a print form to the printer which carried out the printing density above-mentioned, and a 
toner is put into a developer. Perform the neglect back under the environment (H/H) of the 
temperature of 35 **. and 80% of humidity, and continuous printing is performed from the first 
stage by concentration 5% one whole day and night, Solid printing was performed at the time of 
the 20.000th sheet printing, black toner used McBeth transmission type image concentration 
measuring apparatus, color toner used the color reflection type densimeter (X-light company 
make, kind name "404A"). and printing density was measured. 

One whole day and night using the printer which carried out the fogging above-mentioned under 
the environment (H/H) of the temperature of 35 **, and 80% of humidity (3) After neglect. 
Perform continuous printing by concentration 5%. and solid printing is performed after 20,000- 
sheet printing. Printing was stopped on the way. the toner of the nonimage area on the photo 
conductor after development was stripped off with adhesive tape (Sumitomo 3M make and 
Scotch whisky mending tape 810-3-18). and it was stuck on a new print form. Black toner 
measured the whiteness degree (B) of the print form which stuck the adhesive tape with the 
whiteness degree plan (made by Nippon Denshoku Co., Ltd.). and measured similarly the 
whiteness degree (A) of the print form which stuck only adhesive tape. Difference deltaY of the 
whiteness degree (A) and whiteness degree (B) was computed, and it was considered as the 
fogging value. On the other hand, like black toner, color toner measured the color tone instead of 
the whiteness degree, expressed as coordinates of Lab space using the above-mentioned 
spectrum color difference meter, respectively, computed color difference deltaE, and made it the 
fogging value. The one where this value is smaller shows that there is little fogging. 
[0079](4) It converts so that the temperature of the fixing roll part of the printer which carried 
out the fixing temperature above-mentioned can be changed, the temperature of the fixing roll 
was changed, by 5 ** unit, the fixing rate of the developer in each temperature was measured, 
and the fixing examination which asks for the relation between temperature and a fixing rate was 
done. Since a fixing rate stabilized the temperature of the changed fixing roll, it was neglected 5 
minutes or more, and it was calculated from the ratio of the printing density before and behind 
tape peeling operation about the solid field of the paper which performed solid printing to the 
print form and was printed to it with the modified printer after that. That is. image concentration 
in front of ID and after tape exfoliation was carried out ID back, and the fixing rate computed the 
image concentration before tape exfoliation from the following formula. 

fixing rate (%) =(after [ ID ] / before ID) xlOO — here, tape peeling operation sticks the adhesive 
tape mentioned above in the measured part of the examination paper, press it. it is made to 
adhere in a constant pressure, and is a series of operations of exfoliating adhesive tape in the 
direction which met paper with constant speed, after that In this fixing examination, fixing roll 
temperature applicable to 80% of a fixing rate was made into the fixing temperature of a 
developer. 

(5) Fixing roll temperature was changed as well as hot offset temperature fixing temperature 
measurement, solid printing was performed, and the temperature which hot offset generates was 
measured. Fixing roll temperature when hot offset occurred was made into hot offset 
temperature. 

[0080][Composition of a hexahydro terephthalic acid screw (beta-hydroxy ethyl)] 557 copies of 
1,4-cyclohexanedicarboxylic acid and 443 copies of ethylene glycol were taught to the 3 Thu 
mouth flask provided with an agitator, the thermometer, the flowing-back condenser tube, the 
water sharing pipe, and the nitrogen gas introducing pipe. It stirs introducing nitrogen gas. and it 
was made to react at 180 ** for 5 hours, removing the water generated during a reaction. 
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Reaction temperature was raised to 200 **. the pressure in a flask was reduced little by little, it 
was made 5 or less mmHg 1 .5 hours afterward, the reaction was continued after that for further 
2 hours, and the hexahydro terephthalic acid screw (beta-hydroxyethyl) was obtained. The 
hexahydro terephthalic acid screw (beta-hydroxyethyl) was a water-white fluid. 
[0081][Composition of polyester resin] 

(Synthetic example 1) In the 3 Thu mouth flask provided with an agitator, the thermometer, the 
flowing-back condenser tube, the water sharing pipe, and the nitrogen gas introducing pipe. 366 
copies of 4-methyl-hexahydrophthalic anhydrides, 100 copies of hexahydro terephthalic acid 
screws (beta-hydroxyethyl), 100 copies of 5-amino hexahydro isophthalic acid dimethyl ester. 
284 copies of 2,2-bis(4-hydroxy cyclohexyD-propane. and 150 copies of ethylene glycol were 
taught. The total of a hydroxyl value [X]The total of /acid value The ratio of [Y] is 1.19. It stirs 
introducing nitrogen gas. and it was made to react at 200 ** for 3 hours, removing the alcohol 
generated during a reaction. Next, five copies of tetrabutoxy titanate was added, reaction 
temperature was raised to 220 **. the pressure in a flask was reduced little by little, it was made 
5 or less mmHg 1.5 hours afterward, the reaction was continued after that for further 3 hours, 
and polyester resin (1) was obtained. 10,300 and a hydroxyl value were [ the number average 
molecular weight / 68 mgKOH/g and the glass transition temperature of the obtained polyester 
resin (1) of 3,100 and weight average molecular weight ] 62 **. 

[0082](Synthetic example 2) In the 3 Thu mouth flask provided with an agitator, the 
thermometer, the flowing-back condenser tube, the water sharing pipe, and the nitrogen gas 
introducing pipe. 366 copies of 4-methyl-hexahydrophthalic anhydrides, 100 copies of hexahydro 
terephthalic acid screws (beta-hydroxyethyl), 150 copies of 5-sodium sulfoisophtharate dimethyl 
ester, 234 copies of 2,2-bis(4-hydroxy cyclohexyD-propane. and 150 copies of ethylene glycol 
were taught. The total of a hydroxyl value [X]The total of /acid value The ratio of [Y] was 1.1 1. 
It stirs introducing nitrogen gas. and it was made to react at 200 ** for 3 hours, removing the 
alcohol generated during a reaction. Next, five copies of tetrabutoxy titanate was added, reaction 
temperature was raised to 220 **, the pressure in a flask was reduced little by little, it was made 
5 or less mmHg 1 .5 hours afterward, the reaction was continued after that for further 3 hours, 
and polyester resin (2) was obtained. 1 2.000 and a hydroxyl value were [ the number average 
molecular weight / 52 mgKOH/g and the glass transition temperature of the obtained polyester 
resin (2) of 3,400 and weight average molecular weight ] 63 **. 

[0083](Synthetic example 3) 317 copies of hexahydrophthalic acid. 329 copies of terephthalic 
acid, 304 copies of neopentyl glycol, and 50 copies of trimethylolpropane were taught to the 3 
Thu mouth flask provided with an agitator, the thermometer, the flowing-back condenser tube, 
the water sharing pipe, and the nitrogen gas introducing pipe. The total of a hydroxyl value [X] 
The total of /acid value The ratio of [Y] is 1.10. It stirs introducing nitrogen gas, and it was made 
to react at 200 ** for 3 hours, removing the alcohol generated during a reaction. Next, 0.5 copy 
of zinc acetate was added, reaction temperature was raised to 220 **, the pressure in a flask 
was reduced little by little, it was made 5 or less mmHg 1.5 hours afterward, the reaction was 
continued after that for further 3 hours, and polyester resin (3) was obtained. 5,500 and a 
hydroxyl value were [ the number average molecular weight / 72 mgKOH/g and the glass 
transition temperature of the obtained polyester resin (3) of 2.900 and weight average molecular 
weight ] 53 **. 

[0084][Manufacture of a positive electrification control resin composition] (reference example 1) 
100 copies of polyester resin (1) obtained in the synthetic example 1 was made to distribute 24 
copies of methyl ethyl ketone, and six copies of methanol as electrification control resin, and it 
kneaded with a roll, cooling. In the place where electrification control resin coiled around the roll, 
magenta pigment (client company make, trade name "C. I. pigment violet 19") 100 weight section 
was added gradually, kneading was performed for 1 hour, and the electrification control resin 
composition (1-1) was manufactured. At this time, a mill opening is 1 mm the first stage. 
The gap was extended gradually after that, the last was extended to 3 mm, and the organic 
solvent (methyl-ethyl-ketone/methanol =4/1 partially aromatic solvent) was set by the kneading 
state of electrification control resin, and was added several times. 

After taking out some electrification control resin compositions, add toluene, and it was made to 
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dissolve and was made the 5% solution of the electrification control resin composition of toluene. 
On the glass plate, the gap applied and dried the mixed solution with the doctor blade which is 30 
micrometers, and produced the sheet. When this sheet was observed with the optical 
microscope, as for a color particle of 0.2 micrometers or more, the m^or axis which exists in 
100-micrometer square did not exist 

[0085](Reference examples 2-3) As colorant, instead of a magenta pigment (client company 
make, trade name "0. I. pigment violet 1 9"). Cyanogen paints (client company make, trade name 
"O. I. pigment blue 15:3") or a yellow pigment (client company make, trade name "0. I. pigment 
yellow 180") was used, and also the right electrification control resin composition (1-2 and 1-3) 
was obtained like the reference example 1 . The result of the colorant dispersibility 1 at this time 
is shown in Table 1 . 

[0086] [Manufacture of a negative electrification control resin composition] (reference examples 
4-6) The negative electrification control resin composition (2-1 to 2-3) was obtained like the 
reference examples 1-3 except having used the polyester resin (2) obtained in the synthetic 
example 2 instead of polyester resin (1). The result of the colorant dispersibility 1 at this time is 
shown in Table 1. 

[0087] [Manufacture of a resin composition] The resin composition (3-1 to 3-3) was obtained like 
the reference examples 1-3 except having used the polyester resin (3) obtained in the synthetic 
example 3 instead of polyester resin (1). The result of the colorant dispersibility 1 at this time is 
shown in Table 1. 
[0088] 
[Table 1] 
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[0089][Manufacture of a toner] 

(Example 1) In the solution which dissolved 9.8 copies of magnesium chlorides (water-soluble 
polyvalent metallic salt) in 250 copies of ion exchange water. It added gradually under stirring of 
the solution which dissolved- 6.9 copies of sodium hydroxide (hydroxylation alkaline metal) in 50 
copies of ion exchange water, and magnesium hydroxide colloid (metal hydroxide colloid of 
difficulty water solubility) dispersion liquid were prepared. Number-average-particle-diameters 
D50 (50% accumulated of number particle size distribution) and D90 of the drop (90% 
accumulated of number particle size distribution) measured the particle size distribution of said 
generated colloid with the size distribution measuring device (the Shimadzu Corp. make, kind 
name "SALD2000A type"). In measurement by this particle-size-distribution measuring 
instrument, it carried out on condition of salt solution use 10% as carrier fluid at the time of drop 
measurement for [ refractive-index =1.55-0.20i and ultrasonic-exposure-time = ] 5 minutes. 80.5 
copies of styrene. 19.5 copies of butyl acrylates. 0.5 copy of divinylbenzene. and a 
polymethacrylic-acid-ester macro monomer (the Toagosei chemical industry company make.) A 
trade name "AA6", Tg = The polymerization nature monomer for cores which consists of 0.3 
copy of 94 **, Wet milling was performed for 1 1 copies of right electrification control resin 
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compositions (1-1) mentioned above, one copy of negative electrification control resin 
composition (2-1), two copies of t-dodecyl mercaptans, and dipentaerythritol hexa Millis Tait 10 
copy using the media type wet grinding mill, and the polymerization nature monomer composition 
for cores was obtained. On the other hand, two copies of methyl methacrylate and 100 copies of 
water were micro-disperse — ization-processed with the ultrasonic emulsification machine, and 
the water dispersion of the polymerization nature monomer for shell was obtained. Dp90 was 1 .6 
micrometers when the particle diameter of the drop of the polymerization nature monomer for 
shell was measured with said size distribution measuring device. 

[0090]Said monomer composition for cores is fed into the magnesium hydroxide colloidal 
dispersion liquid obtained with the above, stirring until a drop is stabilized — there — t- 
butylperoxy2-ethylhexanoate (the Nippon Oil & Fats Co., Ltd. make.) Trade name "par butyl O" 
After adding five copies, using EBARAMAIRUDA (the Ebara Corp. make, kind name "MDN303V"). 
quantity shearing stirring during 30 minutes was carried out at the number of rotations of 1 5,000 
rpm, and the drop of the monomer composition was corned. When put the water dispersion of 
this corned polymerization nature monomer composition for cores into the reactor equipped with 
stirring wings, a polymerization reaction was made to start at 90 ** and polymerization 
conversion reached to about 100%, it sampled and the particle diameter of the core was 
measured. As a result, volume average particle diameter (dv) was 7.3 micrometers. The water 
dispersion and 2,2 -azobis (2-methyl- N. -(2-hydroxyethyl)- the solution which dissolved 0.2 
copy of propionamide (the Wako Pure Chem make, trade name "VA-086") in 65 copies of 
distilled water was put into the reactor) of said polymerization nature monomer for shell After 
continuing a polymerization for 8 hours, the reaction was suspended and the water dispersion of 
pH 9.5 particle toner was obtained. 

[0091] After making pH of the system or less into five with sulfuric acid, performing acid cleaning 
(for 25 ** and 10 minutes) and filtration separating water, stirring the water dispersion of the 
particle toner obtained with the above, 500 copies of ion exchange water was newly added and 
re-slurred, and backwashing by water was performed. Then, again, after the repetition line 
carried out filtering separation of the solid content for drying and backwashing by water several 
times, the dryer performed 2 day-and-night desiccation at 45 **, and particle toner was 
obtained. The volume average particle diameter (dv) which took out and measured dry particle 
toner was 7.3 micrometers, and volume-average-particle-diameter (dv) / number average 
particle diameters (dp) were 1.21. ri/rs was 1.1 and the amount of gels was 15%. The number of 
color particles of 0.2 micrometers or more did not have a major axis which exists in an unit area. 
To 100 copies of particle toner obtained with the above, 0.6 copy of colloidal silica (the Clariant. 
LTD. make, trade name "HDK2150") by which hydrophobing processing was carried out was 
added, it mixed to it using the Henschel mixer, and the positive triboelectric charging toner was 
prepared. The obtained evaluation of the characteristic of a toner, a picture, etc. is shown in 
Table 2. 

[0092](Examples 2-3) In Example 1 , the quantity of the right electrification control resin 
composition to be used and a negative electrification control resin composition was changed as 
shown in Table 2, and also the positive triboelectric charging toner was obtained like Example 1. 
The characteristic of a toner and the evaluation result of a picture which were obtained are 
shown in Table 2. 

[0093](Comparative examples 1-3) In Example 1, instead of using a right electrification control 
resin composition and a negative electrification control resin composition, The polymerization 
nature monomer composition for cores was produced by the formula of Table 2 using the 
quartemary-ammonium-salt charge controlling agent (Orient chemical industry company make, 
trade name "BONTORON P-SI") as the resin composition (3-1) obtained by the reference 
example 7, and a charge controlling agent, and also the positive triboelectric charging toner was 
obtained like Example 1 . The obtained evaluation of the characteristic of a toner, a picture, etc. 
is shown in Table 2. Here, the amount of right charge controlling agents was controlled, and the 
positive triboelectric charging toner of the comparative examples 1 -3 was manufactured so that 
the electrification quantity which the kind of colorant measures at the same positive triboelectric 
charging toner of Examples 1-3, and the temperature of 23 ** and 50% of humidity might become 
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the same. 
[0094] 
[Table 2] 
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[0095](Examples 4-6) In Example 1 , the quantity of the right electrification control resin 
composition to be used and a negative electrification control resin composition was changed as 
shown in Table 2. and also the negative triboelectric charging toner was obtained like Example 1 . 
The characteristic of a toner and the evaluation result of a picture which were obtained are 
shown in Table 3. 

[0096](Comparative examples 4-6) In Example 1 , instead of using a right electrification control 
resin composition and a negative electrification control resin composition. The polymerization 
nature monomer composition for cores was produced by the formula of Table 3 using the 
salicylic acid metal salt charge controlling agent (Orient chemical industry company make, trade 
name "BONTORON E-84") as the resin composition (3-1) obtained by the reference example 7. 
and a charge controlling agent, and also the negative triboelectric charging toner was obtained 
like Example 1. The obtained evaluation of the characteristic of a toner, a picture, etc. is shown 
in Table 3. Here, the amount of negative electrification controlling agents was controlled, and the 
negative triboelectric charging toner of the comparative examples 4-6 was manufactured so that 
the electrification quantity which the kind of colorant measures at the same negative 
triboelectric charging toner of Examples 4-6, and the temperature of 23 ** and 50% of humidity 
might become the same. 
[0097] 
[Table 3] 
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[0098]From Tables 2 and 3. The polycondensation of the polyhydric alcohol (A2) containing the 
polyvalent-carboxylic-acid compound (A1) which contains an amino group or its salt as right 
electrification control resin and/or an amino group, or its salt is carried out. The toner of the 
comparative examples 1-6 which carry out the polycondensation of the polyhydric alcohol (J2) 
containing the polyvalent-carboxylic-acid compound (J1) which contains a sulfonic group or its 
salt as the becoming polyester resin and negative electrification control resin and/or a sulfonic 
group, or its salt and which do not carry out polyester resin content. Electrification quantity is 
understood that pigment dispersibility and a color tone are bad. printing density's are low, and 
there are in fogging. [ many ] On the other hand, the toner of this invention has high 
environmental stability, pigment dispersibility and a color tone are good, printing density is high, 
and it turns out that fogging can also be lessened. 
[0099] 

[Effect of the Invention]Also in the fixing apparatus which combined the heat-resistant film and 
thermal head in which power saving and a quick start are possible, the toner of this invention has 
a large interval of fixing starting temperature and offset starting temperature, and the good low- 
temperature-fixation characteristic, the surface smoothness of a high fixed image, and high- 
temperature-preservation nature are shown. Since it excels in the stability of electrification 
quantity and excels in the dispersibility of colorant, the reproducibility of a color picture is high, a 
clear picture can be acquired, there is little fogging, and printing density can also be made high, 
and also it excels also in durable printing nature. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL HELD 

[Field of the Invention]This invention relates to a toner and a manufacturing method for the 
same. In detail, it is related with a clear color tone, stable electrification, a toner that has the 
outstanding transfer nature, and a manufacturing method for the same irrespective of an one- 
ingredient method and a two-ingredient method. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 

[Description of the Prior Art]In recent years, the full color electrophotography device, especially . 
the digitized full color electrophotography device attract attention, and it is being widely 
developed by the commercial scene with expansion of automation. As a toner for electro 
photography (it may only be hereafter called a "toner".) used for an electrophotography device, 
The particles which add and knead colorant, a charge controlling agent, etc. to binding resin, and 
are subsequently mainly manufactured by grinding and what is called pulverizing method 
classiified further (pulverizing method particles), Or the particles (the polymerizing method 
particles) manufactured by polymerizing by methods, such as suspension polymerization, an 
emulsion polymerization, and a distributed polymerization, and making mixtures, such as a 
polymerization nature monomer, colorant, and a charge controlling agent, meet if needed are 
mainly used. The toners used for it differ and it is classified into the negative triboelectric 
charging toner and the positive triboelectric charging toner according to the electrifying system 
of a photo conductor. 

[0003]Colorization progresses also in a xerography these days and the color toner corresponding 
to a color image forming device is called for. Equipping a color image forming device with two or 
more image formation parts, forming the toner image from which a color differs by each image 
formation part, respectively, and color-printing by putting the color toner image of yellow, 
magenta, cyanogen, black, etc. on the same recording medium one by one, and transferring it is 
known. Even though it uses any, such as pulverized toner and polymerization toner, the following 
[ use / as color toner ] is demanded. 

[0004](1) Transparency of a toner is high in order to carry out a multicolor pile. 

(2) In order to make a color reproduce, a spectrum reflection property be excellent. 

(3) Control electrification of a toner positive or negative precisely. 

(4) Low temperature fixation be possible. 

(5) Manufacture of color toner be easy. 

[0005]Various examination is performed in order to meet these demands. For example, in JP,61- 
1 49969,A. The toner composition which grinds the paints processed with the additive agent for 
electrification strengthening which mixed and prepared additive agents for electrification 
strengthening, such as a homogeneous polymer of an amine content monomer, and paints by the 
roll mill among halogenated hydrocarbon, such as chloroform, after melting mixing with a resin 
particle is indicated. In JP,62-1 19549,A, binding resin is dissolved in a solvent, colorant and a 
charge controlling agent are added into this solution, a solvent is removed with a freeze drying 
method after stirring mixing, and the toner production method which carries out grinding 
classification of the toner subsequently obtained is indicated In JP,03-1 55568,A, binding resin 
and at least one of a color and the paints. The mix of the organic solvent is carried out, the 
masterbatch of a color or paints is manufactured, and the manufacturing method of the toner 
which accepts binding resin and necessity further, kneads by mixing other additive agents and 
carries out grinding classification of this masterbatch is indicated. To JP,4'-242752,A, paints are 
heated in binding resin. Melting and kneading of the pitch powder type paints produced by 
carrying out application-of-pressure kneading are carried out with binding resin, and the 
manufacturing method of the color toner to distribute and the color toner which the number rate 



http://ww4.ipdl.inpiLgojp/cgi-bin/tran_web_cgLejje?atw_u=http^ 2009/07/29 



JP,20O3-248342,A [PRIOR ART] 



2/2 ^— V 



of a paints particle of 0.3 micrometers or more is distributing at 0.1% or less with the circular 
nominal diameter which exists in binding resin are indicated. 

[0006]However. it is fairly difficult to satisfy the demand of the versatility of said color toner 
simultaneously also by these methods. Especially the thing for which it has the stable 
electrostatic property, and it excels in transparency and the good color toner of a spectrum 
reflection property is manufactured was difficult. 



[Translation done.] 
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* NOTICES * 

JPO and INPiT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 

[Effect of the Invention]Also in the fixing apparatus which combined the heat-resistant film and 
thermal head in which power saving and a quick start are possible, the toner of this invention has 
a large interval of fixing starting temperature and offset starting temperature, and the good low- 
temperature-fixation characteristic, the surface smoothness of a high fixed image, and high- 
temperature-preservation nature are shown. Since it excels in the stability of electrification 
quantity and excels in the dispersjbility of colorant, the reproducibility of a color picture is high, a 
clear picture can be acquired, there is little fogging, and printing density can also be made high, 
and also it excels also in durable printing nature. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention]In electro photography, the purpose of this invention 
can acquire a clear picture and there is in providing a toner with which electrostatic property 
does not change even if placed under different environment, and a manufacturing method for the 
same. When it applies to especially color toner, it excels in the spectral characteristics, such as 
transparency required for reappearance of the clear color tone of a color picture, and there is 
little fogging, and printing density can be made high, and also it is in providing a toner excellent 
also in durable printing nature, and a manufacturing method for the same. As a result of 
repeating research wholeheartedly to achieve the above objects, this invention person is using 
right electrification control resin and negative electrification control resin which consist of 
specific polyester resin, finds out that said purpose can be attained, and came to complete this 
invention. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by connputer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 

[Means for Solving the Problem]According to this invention. (1) binding resin, colorant, right 
electrification control resin, and negative electrification control resin are contained in this way, It 
is polyester resin which carries out the polycondensation of the polyhydric alcohol (A2) 
containing a polyvalent-carboxylic-acid compound (A1) in which this right electrification control 
resin contains an amino group or its salt and/or an amino group, or its salt, A toner which is 
polyester resin which carries out the polycondensation of the polyhydric alcohol (J2) containing 
a polyvalent-carboxylic-acid compound (J1) in which this negative electrification control resin 
contains a sulfonic group or its salt and/or a sulfonic group, or its salt, (2) Right electrification 
control resin 100 weight section which consists of polyester resin which carries out the 
polycondensation of the polyhydric alcohol (A2) containing a polyvalent-carboxylic-acid 
compound (A1) containing an amino group or its salt and/or an amino group, or its salt, A 
process of mixing ten to colorant 200 weight section, and zero to organic solvent 100 weight 
section which may dissolve this right electrification control resin, and obtaining a right 
electrification control resin composition. And negative electrification control resin 100 weight 
section which consists of polyester resin which carries out the polycondensation of the 
polyhydric alcohol (J2) containing a polyvalent-carboxylic-acid compound (J1) containing a 
sulfonic group or its salt and/or a sulfonic group, or its salt and ten to colorant 200 weight 
section. Zero to organic solvent 100 weight section which may dissolve this negative 
electrification control resin is mixed, and manufacturing method ** of a toner having the process 
of obtaining a negative electrification control resin composition is provided 
[0009] 

[Embodiment of the Invention]The toner of this invention contains binding resin, colorant, right 
electrification control resin, and negative electrification control resin at least. The right 
electrification control resin contained in the toner of this invention consists of polyester resin 
which carries out the polycondensation of the polyhydric alcohol (A2) containing the polyvalent- 
carboxylic-acid compound (A1) containing an amino group or its salt and/or an amino group, or 
its salt. An amino group or its salt is not contained in polyhydric alcohol (A2) containing the 
polyvalent-carboxylic-acid compound (A1) containing the amino group mentioned later or its salt 
and/or an amino group, or its salt, and the other polyvalent-carboxylic-acid compounds or 
polyhydric alcohol which can carry out copolycondensation. 

[0010] As a polyvalent-carboxylic-acid compound (A1) containing the amino group which 
constitutes polyester resin as right electrification control resin, or its salt. Aminoterephthalic 
acid, 5-aminoisophthalic acid, 5-aminoisophthalic acid methyl ester, 4-aminophthalic acid, 4- 
aminophthalic acid anhydride, 4-aminonaphthalene 2.7-dicarboxylic acid, 5 - [4-aminophenoxy] 
Aromatic polyvalent carboxylic acid, such as isophthalic acid; 5-amino hexahydro isophthalic 
acid. 5-amino hexahydro isophthalic acid methyl ester, 4-aminohexahydrophthalic acid, 4-amino 
hexahydrophthalic anhydride; alicyclic-polycarboxylic-acid [, such as 5-amino tetrahydro 
isophthalic acid, 5-amino tetrahydro isophthalic acid methyl ester, 4-amino tetrahydrophtal acid, 
and 4-amino tetrahydrophthalic anhydride, ]; etc. are mentioned. As polyhydric alcohol (A2) 
containing an amino group or its salt. Chain aliphatic-polyhydric-alcohol;2-amino-4- 
hydroxymethylbenzyl alcohol, such as 2-amino-2-methyl-1 .3-propanediol and diethanolamine. 2- 
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amino-3-hydroxymethylbenzyl alcohol, 4-amino-2-hydroxymethylben2yl alcohol, Aromatic 
polyhydric alcohol, such as 5~amino-3-hydroxymethylbenzyl alcohol; alicycle fellows polyhydric 
alcohol;, such as 2,4-bis(hydroxyethyl)-1-aminocyclohexane. and those ammonium salt are 
mentioned. 

[0011]The polyester resin which has ammonium salt, Copolycondensation of the polyhydric 
alcohol (A2) which has the polyvalent-carboxylic-acid compound (A1) and/or ammonium salt 
which have the ammonium salt like the above may be carried out. and. After carrying out 
copolycondensation of the polyhydric alcohol (A2) which has the polyvalent-carboxylic-acid 
compound (A1) and/or amino group which have an amino group, what was ammonium-salt-ized 
may be used. In polyester resin as right electrification control resin contained in the toner of this 
invention. The quantity of polyhydric alcohol (A2) containing the polyvalent-carboxylic-acid 
compound (A1) containing an amino group or its salt and/or an amino group, or its salt, the total 
monomer (sum total of all the carboxylic acid components and all the alcohol components) which 
constitutes polyester resin — usually — 0.2-30-mol % — it is 0.5-1 0-mol % preferably. By 
containing this polyvalent-carboxylic-acid compound (A1) and/or polyhydric alcohol (A2) as a 
polycondensation ingredient, the dispersibility of the paints in a toner can improve and the 
electrostatic property of a toner can be controlled. 

[0012]As for polyester resin as right electrification control resin, it is preferred that 
copolycondensation of the cyclic divalent-carboxylic-acid compound (B) is carried out further. 
As a cyclic divalent-carboxylic-acid compound (B), an aromatic divalent-carboxylic-acid 
compound and an alicycle fellows divalent-carboxylic-acid compound are mentioned, and an 
alicycle fellows divalent-carboxylic-acid compound is preferred. As an aromatic divalent- 
carboxylic-acid compound, derivatives, such as 1 ,5-naphthalic acid. 2,6-naphthalic acid, diphenic 
acid, terephthalic acid, isophthalic acid, phthalic acid, these alkylation objects and these acid 
anhydrides, a halogenide. ester, and amide, are mentioned. 

[0013]An alicycle fellows divalent-carboxylic-acid compound is a compound in which fat ring 
structure, two carboxyl groups, or a carboxylic acid derivative group exists in molecular 
structure. As fat ring structure, the thing of many rings, such as monocycle; norbornane rings, 
such as a cyclopentane ring, a cyclohexane ring, a cycloheptane ring, and a cyclohexene ring, and 
a norbornene ring, is mentioned. As a suitable alicycle fellows divalent-carboxylic-acid 
compound, a carboxyl group or a carboxylic acid derivative group (an amide group, an ester 
group, and an acid anhydride group.) The alicycle fellows divalent-carboxylic-acid compound 
which acid halide combines with each two carbon atom which constitutes alicycle; an alkyi group 
like the alicycle fellows divalent carboxylic acid expressed with the general formula (1) or (2) or 
those anhydrides has combined with alicycle as a substituent. [ especially ] As an alkyI group, a 
methyl group, an ethyl group, a propyl group, an isopropyl group, etc. are preferably mentioned to 
the thing of 1 -8 carbon numbers, and a concrete target. 
[0014] 
[Formula 1] 



O 




[0015] 
[Formula 2] 
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[001 6]R in a formula (1) or (2) is an alkyi group. 

[0017]An alicycle fellows divalent-carboxylic-acid compound preferably used for polyester resin 
as right electrification control resin makes a diene compound and; maleic anhydrides, such as 
butadiene, isoprene, piperylene, and a cyclopentadiene. react, and is obtained by hydrogenating if 
needed etc., for example. As an example of an alicycle fellows divalent-carboxylic-acid 
compound, Tetrahydro terephthalic acid, tetrahydro isophthalic acid, tetrahydrophtal acid; 
Hexahydro terephthalic acid, Hexahydro isophthalic acid, hexahydrophthalic acid;3-alkyl 
tetrahydro terephthalic acid, 4~alkyl tetrahydro terephthalic acid, 3-alkyl tetrahydro isophthalic 
acid, 4-alkyl tetrahydro isophthalic acid, 3-alkyl tetrahydrophtal acid, 4-alkyl tetrahydrophtal 
acid; 3-alkyl hexahydro terephthalic acid, 4-alkyl hexahydro terephthalic acid, 3-aikyl hexahydro 
isophthalic acid, 4-alkyl hexahydro isophthalic acid, 3-alkyl hexahydrophthalic acid, 4-alkyl 
hexahydrophthalic acid; 3.6- and methylene-tetrahydro terephthalic acid. 3,6- and methylene- 
tetrahydro isophthalic acid, 3,6- methylene-tetrahydrophtal acid;3,6- and methylene-hexahydro 
terephthalic acid, 3,6- and methylene-hexahydro isophthalic acid, 3,6- and methylene- 
hexahydrophthalic acid; 

[0018]2-alkyl 3.6- and methylene-tetrahydro terephthalic acid, 3-alkyl 3.6- and methylene- 
tetrahydro terephthalic acid, 2-alkyl 3,6- and methylene-tetrahydro isophthalic acid. 3-alkyl 3.6- 
and methylene-tetrahydro isophthalic acid. 2-alkyl 3.6- and methylene-tetrahydrophtal acid, and 
3-alkyl 3,6- methylene-tetrahydrophtal acid;2-alkyl 3,6- and methylene-hexahydro terephthalic 
acid, 3-alkyl 3,6- and methylene-hexahydro terephthalic acid; 2-alkyl 3.6- and methylene- 
hexahydro isophthalic acid. 3-alkyl 3,6- and methylene-hexahydro isophthalic acid, and 2-alkyl 
3,6- and methylene-hexahydrophthalic acid, and 3-alkyl 3.6- and methylene-hexahydrophthalic 
acid; are mentioned. 

[001 9]As an example of a derivative of an alicycle fellows divalent-carboxylic-acid compound, A 
tetrahydrophthalic anhydride, a hexahydrophthalic anhydride. 3-alkyl tetrahydrophthalic 
anhydride. Acid anhydrides, such as 3-alkyl hexahydrophthalic anhydride, 4-alkyl 
tetrahydrophthalic anhydride, and 4-alkyl hexahydrophthalic anhydride; a halogenide. ester, 
amide, etc. are mentioned. These are independent, respectively or can be used combining two or 
more sorts. Also in these. 3-alkyl tetrahydrophtal acid. 3-alkyl hexahydrophthalic acid. Since a 
toner which is excellent in the dispersibility of colorant is obtained when the melting 
characteristic becomes high and 4-alkyl tetrahydrophtal acid, 4-alkyl hexahydrophthalic acid, and 
these anhydrides use this polyester resin for a toner, it is desirable. As for quantity of a cyclic 
divalent-carboxylic-acid compound (B), it is preferred especially that it is [ 80 - 100 mol ] % 
usual [ of all the polyvalent carboxylic acid components which constitute polyester resin ], 70 - 
100-mol%. If there are few these rates, sufficient preservability of a toner may not be acquired. 
[0020]As carboxylic acid components which constitute polyester resin as right electrification 
control resin, copolycondensation of a chain divalent-carboxylic-acid compound (D) and the 
carboxylic acid compound (F) more than trivalent may be carried out if needed. As a chain 
divalent-carboxylic-acid compound (D) in which copolycondensation is possible, succinic acid, 
adipic acid, azelaic acid, sebacic acid, dodecane dicarboxylic acid, fumaric acid, maleic acid, 
itaconic acid. etc. are mentioned. As a polyvalent-carboxylic-acid compound (F) more than 
trivalent, trimellitic acid, pyromellitic acid, trimesic acid. etc. are mentioned. Less than 30 mol % 
of all the carboxylic acid components of a rate of a chain divalent-carboxylic-acid compound (D) 



http://ww4.ipdl.mpitgojp/cgi-bin/tran_web_cgi_ejje?atw_u=h^^ 2009/07/29 



JP,2003-248342,A [MEANS] 



4/15 ^— V 



is preferred. When this rate becomes large, glass transition temperature and melt viscosity 
become low, the blocking resistance of a toner may fall or hot offset may occur. Less than 5 mo! 
% of all the carboxylic acid components of a rate of a polyvalent-carboxylic-acid compound (F) 
more than trivalent is preferred. Since weight average molecular weight of polyester resin will 
become high if this rate becomes large, melt viscosity of a toner may become high and the 
fixability of a toner may worsen. 

[0021]As for polyester resin as right electrification control resin contained in a toner of this 
invention, it is preferred that copolycondensation of the cyclic dihydric alcohol (C) is carried out 
further. As cyclic dihydric alcohol (C), aromatic dihydric alcohol and alicycle fellows dihydric 
alcohol are mentioned, and alicycle fellows dihydric alcohol is preferred. As aromatic dihydric 
alcohol. PARAKI silylene glycol, meta key silylene glycol. An ethyleneoxide addition of Alt key 
silylene glycol and 1.4-phenyleneglycol. an ethyleneoxide addition of bisphenol A. a propylene 
oxide addition, etc. are mentioned. As alicycle fellows dihydric alcohol, it is 2.2-bis(4- 
hydroxycyclohexyO-propane (.). Namely, hydrogenation bisphenol A, 1 ,4-bis(hydroxymethyl) 
cyclohexane, 1,3-bis(hydroxymethyl)cyclohexane, 1.2~bis(hydroxymethyl)cyclohexane. 2,2,4,4- 
tetramethyl 1.3-cyclohexanediol, An ethyleneoxide addition of 1 ,4-cyclohexanediol and 
hydrogenation bisphenol A and a propylene oxide addition, tricyclodecane diol. tricyclodecane 
dimethanol, dicyclohexyl 4,4'-diol, etc. are mentioned. Bis(hydroxycyclohexyl)-alkanes, such as 
hydrogenation bisphenol A, are [ among these ] preferred. Quantity of cyclic dihydric alcohol (C) 
is preferred in their being 2 - 60-mol% of all the polyhydric alcohol components which constitute 
polyester resin, and still more preferred in their being 3 - 50-mol %. If glass transition 
temperature and melt viscosity become low, blocking resistance may fall, or hot offset may 
occur, when there is too little quantity of cyclic dihydric alcohol (C). and quantity of alicycle 
fellows dihydric alcohol increases too much conversely. Melt viscosity may become high and 
fixability may fall. 

[0022]As other alcohol components which constitute polyester resin as right electrification 
control resin, it is preferred that copolycondensation of the chain dihydric alcohol (E) is carried 
out fijrther. Copolycondensation of the alcohol (G) more than trivalent may be carried out. As 
chain dihydric alcohol (E), ethylene glycol, a diethylene glycol. 1.3-propanediol. 1.4-butanediol, 
1,5-pentanediol, 1,6-hexanediol. diethylene glycol, polyethylene glycols. Straight-chain-shape 
aliphatic series glycols, such as polytetramethylene glycol; Propylene glycol, Branched-chain 
aliphatic series glycols, such as dipropylene glycol, polypropylene glycol, neopentyl glycol. 2,2,4- 
trimethyl 1 ,3-pentanediol. and 2-ethyl-2-butyl-1,3-propanediol, etc. are mentioned In these, 
straight-chain-shape aliphatic series glycol is preferred, and especially ethylene glycol is 
preferred also in it. Quantity of chain dihydric alcohol (E) is preferred in their being 40 - 98-mol% 
of all the polyhydric alcohol components which constitute polyester resin, and still more 
preferred in their being 50 - 97-mol %. When melt viscosity may become high, fixability may fall, 
when there is too little quantity of chain dihydric alcohol (E), and quantity of chain dihydric 
alcohol increases too much conversely, glass transition temperature and melt viscosity become 
low. blocking resistance may fall or hot offset may occur. As alcohol (G) more than trivalent. 
trimethylolpropane. glycerin, pentaerythritol, dipentaerythritol, trimethylolethane. cyclohexane 
triol, tris(hydroxymethyl) cyclohexane. etc. are mentioned. Less than 5 mol % of all the alcohol 
components of a rate of alcohol (G) more than trivalent is preferred. Since weight average 
molecular weight of polyester resin will become high if this rate becomes large, melt viscosity of 
a toner may become high and the fixability of a toner may worsen. 

[0023]A molecular weight of polyester resin as right electrification control resin contained in a 
toner of this invention. When it measures with gel permeation chromatography (GPC), by 
polystyrene conversion, a number average molecular weight — 1 ,500-20,000 — it is 2,000- 
10,000 preferably — weight average molecular weight — desirable — 5,000-300.000 — it is 
7,000-100,000 preferably. When a molecular weight is in this range, a toner excellent in low 
temperature fixability and hot offset tolerance can be obtained.When a number average 
molecular weight and weight average molecular weight are smaller than a mentioned range, 
cohesive force of resin may decline, preservability may get worse, when conversely large, 
productivity may fall and the fixability of a toner may get worse.40-90 ** of glass transition 
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temperature of electrification control resin is 50-80 ** especially preferably preferably. The 
preservability of a toner will be improved if glass transition temperature is a mentioned range. 
[0024]A hydroxyl value is usually 1 - 100 mgKOH/g, and polyester resin as right electrification 
control resin is a thing of 5 - 80 mgKOH/g preferably. When a hydroxyl value is small, fixability 
may worsen, big unevenness may arise on the surface of a picture, and smooth nature may fall. 
Conversely, when large, hot offset generating temperature becomes low, hydrophilic nature 
becomes high further, and it is in a tendency for electrification quantity to change with 
environmental variations easily. As for electrification control resin, in order to lessen influence of 
moisture in a high-humidity/temperature environment, it is preferred to lessen an aromatic ring 
more. 

[0025]Polyester resin as right electrification control resin contained in a toner of this invention 
can be manufactured by a publicly known method, i.e., a polycondensation method. A total of a 
hydroxyl value of the inside of a total monomer which totaled a polyvalent carboxylic acid 
component and a polyhydric alcohol component in carrying out the polycondensation of a 
polyvalent carboxylic acid component and the polyhydric alcohol component, and an alcoholic 
reactivity group [X] A total of acid value of said carboxylic acid sexual response nature group [Y] 
Since also performing a twist on conditions which do not become small can make a molecular 
weight of polyester high and it can make a hydroxyl value high, it is preferred. A total of a 
hydroxyl value of an alcoholic reactivity group [X]A total of acid value of a carboxylic acid sexual 
response nature group [Y]Rate[X]/1.00 or more equivalent ratio of [Y] is preferred. 1.01-1.5 are 
more preferred, and especially the range of 1.03-1.3 is preferred. The alcoholic reactivity group 
refers to an alcoholic functional group in which an ester bond is made to form here, and hydroxyl 
etc. are usually mentioned. The carboxylic acid sexual response nature group refers to a 
functional group of carboxylic acid nature in which an ester bond is made to form, and a carboxyl 
group or a carboxylic acid derivative group is usually mentioned. 

[0026] As for a polycondensation reaction, it is preferred that it is carried out at 150-280 **, and 
reaction temperature of 100-300 ** carries out especially under existence of inactive gas 
preferably for example. An organic solvent of nonaqueous solubility which carries out azeotropy 
to water, such as toluene and xylene, may be used if needed. A polycondensation reaction may 
be performed under decompression (usually 0.1 - 500mmHg. preferably 0.5 - 200mmHg. more 
preferably 1 - 50mmHg). An esterification catalyst is usually used for this polycondensation 
reaction. As an esterification catalyst, for example Para toluenesulfonic acid, sulfuric acid, 
Broensted acid, such as phosphoric acid; Calcium acetate, zinc acetate, manganese acetate, zinc 
stearate; — acetylacetonato [ of iron or zinc ]; — metal alkoxide; — alkyi tin oxide. Organic 
metallic compounds, such as dialkyi tin oxide and an organic titanium compound : Tin oxide. 
Metallic oxides, such as antimony oxide, titanium oxide, and vanadium oxide: Titanium alkoxide, 
heteropoly acid, or iron acetylacetonato is preferred at a point which can carry out polymers 
quantification of the polyester obtained by mentioning heteropoly acid etc. 

[0027]In order to obtain polyester resin as right electrification control resin contained in a toner 
of this invention, the above-mentioned carboxylic acid compound and alcohol may be prepared 
and put in block, and may be made to react by desired composition ratio, and a following method 
can also be used in order to adjust a molecular weight. Namely, a cyclic divalent-carboxylic-acid 
compound (B) and cyclic dihydric alcohol (C) preferably. Carry out the polycondensation of a 
cyclic divalent-carboxylic-acid compound (B). cyclic dihydric alcohol (C) and a chain divalent- 
carboxylic-acid compound (D), and/or the chain dihydric alcohol (E), obtain a precursor, and it 
ranks second, The polycondensation of polyhydric alcohol (A2) containing a polyvalent- 
carboxylic-acid compound (A1) containing this precursor, an amino group, or its salt and/or an 
amino group, or its salt and a polyvalent-carboxylic-acid compound (H). and/or polyhydric 
alcohol (I) is carried out. 

[0028]a time of measuring a precursor with gel permeation chromatography (GPC) — 
polystyrene conversion — the number average molecular weight — 1 ,500-5.000 — it is 2,000- 
4,000 preferably. The dispersibility of resin becomes high when a molecular weight is in this 
range. Not less than 40 ** of glass transition temperature of a precursor is 50-80 ** especially 
preferably preferably. The preservability of a toner will be improved if glass transition 
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temperature is not less than 40 **. 

[0029]A polyvalent-carboxylic-acid compound (H) which carries out copolycondensation to 
polyhydric alcohol (A2) containing a polyvalent-carboxylic-acid compound (A1) containing a 
precursor and an amino group, or its salt and/or an amino group, or its salt. Especially, it is not 
restricted but an aromatic divalent-carboxylic-acid compound which was mentioned above and a 
cyclic divalent-carboxylic-acid compound (B) like an alicycle fellows dicarboxylic acid compound, 
a chain divalent-carboxylic-acid compound (D), a carboxylic acid compound (F) more than 
trivalent, etc. can be mentioned A cyclic divalent-carboxylic-acid compound which a carboxyl 
group or a carboxylic acid derivative group combined with each two carbon atom like terephthalic 
acid, tetrahydro terephthalic acid, and hexahydro terephthalic acid which constitutes a ring, and 
which does not adjoin each other also in these is preferred. Polyhydric alcohol (I) which carries 
out copolycondensation to polyhydric alcohol (A2) containing a polyvalent-carboxylic-acid 
compound (Al) containing a precursor and an amino group, or its salt and/or an amino group, or 
its salt. Especially, it is not restricted but cyclic dihydric alcohol (C) like aromatic dihydric 
alcohol which was mentioned above, or alicycle fellows dihydric alcohol, chain dihydric alcohol 
(E), alcohol (G) more than trivalent. etc. can be mentioned. The total quantity of a polyvalent- 
carboxylic-acid compound (H) used for copolycondensation with a precursor or polyhydric 
alcohol (I) is 20 - 40 weight section especially preferably ten to 50 weight section preferably to 
precursor 100 weight section. When quantity of this polyvalent-carboxylic-acid compound or 
polyhydric alcohol is in a mentioned range, since polymers quantification can be carried out 
without spoiling the melting characteristic, it is desirable. 

[0030]Negative electrification control resin contained in a toner of this invention consists of 
polyester resin which carries out the polycondensation of the polyhydric alcohol (J2) containing 
a polyvalent-carboxylic-acid compound (J1) containing a sulfonic group or its salt and/or a 
sulfonic group, or its salt. This negative electrification control resin polyhydric alcohol (A2) 
containing a polyvalent-carboxylic-acid compound (Al) containing an amino group which 
constitutes right electrification control resin mentioned above, or its salt and/ or an amino group, 
or its salt. It can obtain by transposing to polyhydric alcohol (J2) containing a polyvalent- 
carboxylic-acid compound (J1) containing a sulfonic group or its salt and/or a sulfonic group, or 
its salt, and carrying out a polycondensation to it. Therefore, a cyclic divalent-carboxylic-acid 
compound (B) which can carry out copolycondensation. What was mentioned above can be used 
for a carboxylic acid compound (F) more than cyclic dihydric alcohol (C), a chain divalent- 
carboxylic-acid compound (D), chain dihydric alcohol (E), and trivalent. and alcohol (G) more than 
trivalent. An above-mentioned method can also make the manufacturing method the same. 
[0031]As a polyvalent-carboxylic-acid compound (J1) containing a sulfonic group which 
constitutes polyester resin as negative electrification control resin, or its salt. Sulfoterephthalic 
acid, 5-sulfoisophtharate, 5-sulfoisophtharate methyl ester, 4-sulfophthalic acid, 4-sulfophthalic 
acid anhydride. 4-sulfonaphthalene-2,7-dicarboxylic acid, 5 - [4-sulfophenoxy] Isophthalic acid; 
5-sulfo hexahydro isophthalic acid. 5-sulfo hexahydro isophthalic acid methyl ester. Aromatic 
multivalent sulfonic acid;5-sulfo tetrahydro isophthalic acid, such as 4-sulfo hexahydrophthalic 
acid and 4-sulfo hexahydrophthalic anhydride, Alicycle fellows multivalent sulfonic acid [, such as 
5-sulfo tetrahydro isophthalic acid methyl ester, 4-sulfo tetrahydrophtal acid, and 4-sulfo 
tetrahydrophthalic anhydride. ];. those salts, etc. are mentioned. As a sulfonate, salts, such as 
ammonium, Li. Na. K. Mg. Ca. Cu, and Fe. are mentioned. In particular, K salt or Na salt is 
preferred. As polyhydric alcohol (J2) containing a sulfonic group or its salt, 2.3-bis 
(hydroxymethyl)benzenesulfonic acid. 3,5-bis(hydroxymethyl)benzenesulfonic acid. 3,4-bis 
(hydroxymethyl)benzenesulfonic acid. 2.5-bis(hydroxymethyl)benzenesulfonic acid, those salts, 
etc. are mentioned As a sulfonate, salts, such as ammonium, Li, Na, K, Mg, Ca, Cu, and Fe, are 
mentioned. In particular, K salt or Na salt is preferred. 

[0032]In polyester resin as negative electrification control resin contained in a toner of this 
invention, Quantity of polyhydric alcohol (J2) containing a polyvalent-carboxylic-acid compound 
(J1) containing a sulfonic group or its salt and/or a sulfonic group, or its salt, a total monomer 
(sum total of all the carboxylic acid components and all the alcohol components) which 
constitutes polyester resin — usually — 0.2-30-mol % — it is 0.5-1 0-mol % preferably. By 
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containing this polyvalent-carboxylic-acid compound (J1) and/or polyhydric alcohol (J2) as a 
polycondensation ingredient, the dispersibility of paints in a toner can improve and the 
electrostatic property of a toner can be controlled. 

[0033]Here, in a toner of this invention, although right electrification control resin and negative 
electrification control resin are used together, the rates differ by whether a toner is made into 
positive triboelectric charging, or it is considered as negative triboelectric charging. An amino 
group which brings about positive triboelectric charging in right electrification control resin in 
obtaining a positive triboelectric charging toner, or the number of mol equivalents of the salt, (it 
is hereafter called a "right functional group amount".) — content in a toner of each 
electrification control resin is adjusted so that it may increase more than the number of mol 
equivalents of a sulfonic group which brings about negative triboelectric charging in negative 
electrification control resin, or its salt (henceforth "a negative functional group amount"). In 
obtaining a negative triboelectric charging toner, a negative functional group amount adjusts a 
using rate of each electrification control resin so that it may increase more than a right 
functional group amount 

[0034]The right functional group amount P a product of weight % of an amino group which brings 
about positive triboelectric charging in "right electrification control resin, or its salt, and a right 
electrification control resin amount in a toner specifically. It is computable as what **(ed)" with 
a molecular weight of a structural unit which has an amino group which brings about positive 
triboelectric charging in right electrification control resin, or Its salt. The negative functional 
group amount Q "a product of weight % of a sulfonic group which brings about negative 
triboelectric charging in negative electrification control resin, or its salt, and a negative 
electrification control resin amount in a toner. It is computable as what **(ed)" with a molecular 
weight of a structural unit which has a sulfonic group which brings about negative triboelectric 
charging in negative electrification control resin, or its salt, a case of a positive triboelectric 
charging toner — a ratio (P:Q) of the right functional group amount P and the negative functional 
group amount Q — usually — 1:0.005 to 1:0.9 — desirable — 1:0.01 to 1:0.8 — it is determined 
that it is more preferably set to 1 :0.05 to 1 :0.7 by rate of each electrification control resin, a 
case of a negative triboelectric charging toner — a ratio (Q :P) of the negative functional group 
amount Q and the right functional group amount P — usually — 1:0.005 to 1:0.9 — desirable — 
1:0.01 to 1:0.8 — it is determined that it is more preferably set to 1:0.05 to 1:0.7 by rate of each 
electrification control resin. In this functional group amount ratio, when one ratio was too small 
and continuous printing is carried out, fault of that an electrification controllability becomes high 
too much and printing endurance and printing density fall, a toner dispersing may be produced. 
On the contrary, when one ratio is too large, electrostatic property may become insufficient and 
problems, such as fogging, may be produced. 

[0035]In this invention, by using together negative electrification control resin and right 
electrification control resin. By using together by said functional group ratio desirably, 
electrostatic property seldom changes also in which environment under low- 
humidity/temperature and high-humidity/temperature, but further, even if it performs continuous 
printing, a toner with which deterioration of image quality and generating of fogging are controlled 
can be obtained. 

[0036]A toner of this invention is the sum total, and is usually carrying out 0.03-10 weight- 
section content of polyester resin as right electrification control resin, and the polyester resin as 
negative electrification control resin preferably 0.01 to 20 weight section to the binding resin 100 
below-mentioned weight section. If there is little quantity of polyester resin, electrification 
controlling performance will not appear, but if too large, variation width of electrification quantity 
by an environmental variation will become large easily. 

[0037]Even if a toner of this invention does not use other charge controlling agents together 
other than polyester resin mentioned above, it shows practically sufficient electrifying 
characteristic. However, the conventional charge controlling agent may be used together for the 
purpose, such as fine adjustment It is possible to use a charge controlling agent of various kinds 
of positive triboelectric charging or negative triboelectric charging as other charge controlling 
agents. For example, a metal complex of an organic compound which has a carboxyl group or a 



http://ww4.ipdl.inpitgojp/cgi-bin/ti^_web_cgLeJje?atw_u=h^^ 2009/07/29 



JP,20O3-248342,A [MEANS] 



8/15^— V 



nitrogen-containing basis, metallized dye. Nigrosine. etc. are mentioned. More specifically 
SUPIRON black TRH (made by the Hodogaya chemical industry company), T-77 (made by the 
Hodogaya chemical industry company). BONTORON S-34 (made by an Orient chemical industry 
company), BONTORON E-84 (made by an Orient chemical industry company), BONTORON N-01 
(made by an Orient chemical industry company), other electrification control resin, such as 
charge controlling agents, such as copy blue PR (made by Clariant, LTD.), and/ or the 4th class 
ammonium (salt) group content (meta-) acrylate system copolymer, and a sulfonic acid (salt) 
group content acrylate system copolymer, can be mentioned. 

[0038]A polymer currently used for usual can be used for binding resin contained in this 
invention toner as binding resin of a toner. Specifically Polystyrene, styrene (meta) acrylate 
copolymerization resin. Polyester resin other than the above, polyurethane, an epoxy resin, 
polyolefine, A core hydrogenation thing of polyamide, polysulfone, polish anoa reel ether, acrylate 
(meta) resin, norbornene system resin, and styrene resin, a core hydrogenation thing of styrene 
isoprene styrene block polymer, etc. are mentioned. 

[0039]As colorant contained in a toner of this invention, there are black colorant, a yellow 
coloring agent, a magenta coloring agent, cyanogen colorant, etc. As black colorant, magnetic 
particle [, such as carbon black, the dyes-and-pigments; cobalt of the Nigrosine base, nickel, a 
tri-iron tetraoxide, iron oxide manganese, iron oxide zinc and iron oxide nickel, ]; etc. can be 
mentioned. When using carbon black, since good image quality will be obtained and safety to 
environment of a toner will also increase if primary particle diameter uses what is 20-40 nm, it is 
desirable. As a yellow coloring agent, compounds, such as azo pigment and condensed polycyclic 
pigment, are used. Specifically, the C.I. pigment yellow 3. 12. 13. 14. 15. 17, 62. 65. 73. 83, 90, 93, 
97. 120, 138. 155. and 180 and 181 grades are mentioned. As a magenta coloring agent, 
compounds, such as azo pigment and condensed polycyclic pigment, are used. Specifically The 
CI. pigment red 48. 57, 58, 60, 63, 64. 68, 81. 83. 87. 88. 89. 90, 112. 114. 122, 123. 144, 146. 149, 
163. 170. 184, 185. 187. 202. 206. 207. and 209. 251. the CI. pigment violet 19, etc. are 
mentioned. As cyanogen colorant, a copper-phthalocyanine compound and its derivative, an 
anthraquinone compound, etc. can be used. Specifically, the CI. pigment blues 2, 3, 6, 15, 15:1. 
15:2. 15:3. 15:4. 16. and 17 and 60 grades are mentioned. Quantity of these colorant is usually 
one to 20 weight section preferably 0.1 to 50 weight section to binding resin 100 weight section. 
[0040]A toner of this invention may contain a release agent from viewpoints of an improvement 
of low temperature fixability, prevention from filming, etc. As a release agent, for example Low 
molecular weight polyethylene, low molecular weight polypropylene. Polyolefine waxes, such as 
low-molecular-weight polybutylene; Candelilla, Vegetable system natural wax, such as camauba, 
rice, and haze wax; Paraffin, Synthetic waxes, such as petroleum system wax; Fischer Tropsch 
waxes, such as micro crystalline and PETORO lactam; Pentaerythritol tetra Millis Tait. 
Polyfunctional ester compounds, such as pentaerythritol tetra palmitate and dipentaerythritol 
hexa Millis Tait. etc. are mentioned. These can be used combining one sort or two sorts or more. 

[0041] A synthetic wax (especially the Fischer Tropsch wax), a petroleum system wax, a 
polyfunctional ester compound, etc. are [ among these] preferred. In a DSC curve measured with a 
differential scanning calorimeter also in these. Endothermic peak temperature at the time of 
temperature up preferably 30-200 ** 50-1 80 **. Polyfunctional ester compounds, such as 
pentaerythritol ester which is in the range of 60-160 ** preferably especially, and 
dipentaerythritol ester in a range in which the endothermic peak temperature is 50-80 **. are 
preferred especially in respect of fixing-detachability balance as a toner. A molecular weight is 
especially 1000 or more, five or more weight sections dissolve at 25 ** to styrene 100 weight 
section, and, as for dipentaerythritol ester which is 10 or less mg/KOH, acid value shows higher 
efficacy to a fixing temperature fall. Endothermic peak temperature is the value measured by 
ASTM D3418-82. Quantity of the above-mentioned release agent is usually one to 15 weight 
section preferably 0.1 to 20 weight section to binding resin 100 weight section. 
[0042] 1-10 micrometers of volume average particle diameter (dv) of a toner of this invention are 
usually 3-8 micrometers preferably — a ratio (dv/dp) of volume average particle diameter to 
number average particle diameters (dp) — 1-2.0 — it is 1-1.5 preferably. It is preferred that 
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ranges of a value (rl/rs) which broke the major axis rl of a toner by the minor axis rs are 1-1.3. 
When this ratio becomes large, transfer nature which transfers a toner image on a photo 
conductor to transfer materials, such as paper, may fall, or since friction between toners 
becomes large when this toner is dedicated to a toner compartment of an image forming device, 
an external additive may exfoliate, and endurance may fall. 

[0043]a toner of this invention — melt viscosity in 120 ** — usually — 10.000 or less Pa-s — 
desirable — 1 00-1 0.OOOPaands — it is 1,000 - 8.000 Pa-s more preferably. According to the 
toner with such melt viscosity, high definition is realized also by printing at a high speed. 
Measurement of viscosity can be measured using a flow tester. 50-80 ** of softening 
temperature by a flow tester is usually 60-70 *♦ preferably, and 90-1 50 ** of outflow starting 
temperature is usually 100-130 ** preferably. When softening temperature is low. preservability 
may fall, and when conversely high, fixability may fall. When outflow starting temperature is low, 
hot offset tolerance may fall, and when conversely high, fixability may fall. 0-80 ** of glass 
transition temperature according [ a toner of this invention ] to a differential scanning 
calorimeter is usually 40-70 ** preferably. When glass transition temperature is low, 
preservability may fall, and when conversely high, fixability may fall. 

[0044]A tetrahydrofuran (THF) insoluble daily dose of a toner of this invention is usually 0 to 20% 
preferably 0 to 50%. A fall of a gross and aggravation of transparency occur in not less than 
50%.A THF insoluble daily dose can be measured by a below-mentioned method, a volume 
specific resistance value (log (ohm-cm)) according [ a desirable toner used for this invention ] to 
a dielectric loss measuring instrument — usually — 10-13 — it is a thing of 10.5-12.5 
preferably. When a volume specific resistance value is small, fogging may occur, and when 
conversely large, toner scattering, fogging, filming, or cleaning defect may occur. As for a toner 
of this invention, it is preferred that there is little electrification quantity change in a high- 
humidity /temperature environment (H/H environment) and low-humidity /temperature 
environment (L/L environment) and that what is called environmental stability is high.As for 
variation of electrification quantity between each environment, in that case, it is preferred that it 
is below 5microC/g.When environmental stability is low. fogging may occur. 

[0045]A toner of this invention has the preferred number of color particles with a major axis of 
0.2 micrometers or more observed in an area of 100 micrometers x 100 micrometers of a toner 
which carried out heat melting and was made into 20 micrometers of thickness in their being 50 
or less pieces, it is more preferred in their being 30 or less pieces, and is still more preferred in 
their being 20 or less pieces. If there are many these numbers, it will get bad to the spectral 
characteristics, such as transparency required for reappearance of a clear color tone of a color 
picture, and fogging may increase and printing density may become low. The spectral 
characteristic can perform solid printing with a commercial printer, and can measure the color 
tone with a spectrum color difference meter. 

[0046]The toner of this invention can make the exterior of a toner mentioned above particles of 
core shell structure (it is also called capsule structure) by covering with other polymers. By 
intension-izing internal (core layer) low softening point material in core shell structure particles 
by a substance which has softening temperature higher than it, since low-temperature-izing of 
fixing temperature and prevention from condensation at the time of preservation can be 
balanced, it is desirable. 

[0047]In the case of a core shell type toner, 0-80 ** of glass transition temperature of a 
polymer which constitutes a core layer is usually 40-60 ** preferably. When glass transition 
temperature is too high, fixing temperature may become high, and when too conversely low. 
preservability may fall. It is necessary to set up glass transition temperature of a polymer which 
constitutes a shell layer become higher than glass transition temperature of a polymer which 
constitutes a core layer as binding resin. Glass transition temperature of a polymer which 
constitutes a shell layer is 50-130 ** usually 80-110 ** more preferably 60-120 ** in order to 
raise the preservability of a toner. When lower than this, preservability may fall, and when 
conversely high, fixability may fall. Not less than 20 ** of differences of glass transition 
temperature of a polymer which constitutes a core layer, and glass transition temperature of a 
polymer which constitutes a shell layer are not less than 10 ** usually not less than 30 ♦* more 



http://ww4apdLinpit.gojp/cgi.bin/tran_web_cgi_ejje?a 2009/07/29 



JP,2003-248342,A [MEANS] 



10/15 ^— V 



preferably. When smaller than this difference, balance of preservability and fixability may fall. 
[0048] Especially a wt. ratio of a core layer of a core shell type toner and a shell layer is usually 
use **** at 80 / 20 - 99.9/0.1, although not limited. If a rate of a shell layer is smaller than the 
above-mentioned rate, preservability will worsen, and conversely, if larger than the above- 
mentioned rate, it will become difficult to be established at low temperature. 
[0049]It is desirable to restrict the amount of residual metals (ion) in a toner furthermore. When 
metal (ionX such as magnesium and calcium, remains in a developer especially, under a high- 
humidity condition, moisture absorption may be caused, the mobility of a developer may be 
reduced and it may have an adverse effect on image quality. What has few content in a 
developer of magnesium or calcium (only henceforth residual metals) can give good image quality 
without high printing density and fogging also under a high-humidity /temperature condition with 
a high speed machine which can print 30 or more sheets in 1 minute. 1 70 ppm or less of the 
amounts [150 ppm or less of] of residual metals are 120 ppm or less especially preferably more 
preferably. What is necessary is to dry using washing dehydrators. such as a continuous system 
belt filter and a siphon peeler type centrifuge, etc., to repeat and perform washing, and just to 
dry, for example in a drying stage of a toner production process, in order to reduce residual 
metals. 

[0050]A toner of this invention, for example in thermoplastics used as ♦* binding resin ingredient. 
After carrying out melting mixing of colorant, right electrification control resin, negative 
electrification control resin, the release agent, etc.. making it distribute uniformly and considering 
it as a constituent. A toner by grinding and classilying this constituent in a polymerization nature 
monomer which is pulverizing method and ** binding resin raw material to obtain Colorant, Right 
electrification control resin, negative electrification control resin, a release agent, etc. are 
dissolved or distributed. The drainage system carrier fluid inside of the body containing 
dispersion stabilizer is distributed after adding a polymerization initiator. Particles of binding resin 
obtained by the polymerizing method and ** emulsion polymerization which obtain a toner by 
warming to prescribed temperature, starting a polymerization, and filtering, washing, drying and 
drying after an end of a polymerization, distributed polymerization, etc.. Particles containing 
colorant, right electrification control resin, and negative electrification control resin, The meeting 
method for obtaining a toner by filtering particles made to meet and drying, ** Hydrophilic radical 
content resin is used as binding resin, and after adding colorant, right electrification control 
resin, negative electrification control resin, etc. to it and making it dissolve in an organic solvent, 
it can manufacture by neutralizing this resin and drying phase inversion and after that with a 
phase inversion emulsification method etc. which obtain a toner. A toner obtained from a 
viewpoint of obtaining a toner which gives dot reproducibility good image quality also in this, by 
the polymerizing method is preferred. 

[0051]Right electrification control resin 100 weight section which consists of polyester resin in 
which a manufacturing method of a toner of this invention carries out the polycondensation of 
the polyhydric alcohol (A2) containing a polyvalent-carboxylic-acid compound (A1) containing an 
amino group mentioned above or its salt and/or an amino group, or its salt. Ten to colorant 200 
weight section and zero to organic solvent 1 00 weight section which may dissolve this 
electrification control resin are mixed. Negative electrification control resin 100 weight section 
which consists of polyester resin which carries out the polycondensation of the polyhydric 
alcohol (A2) containing a polyvalent-carboxylic-acid compound (Al) containing a process of 
obtaining a right electrification control resin composition, a sulfonic group mentioned above, or 
its salt and/or a sulfonic group, or its salt. Ten to colorant 200 weight section and zero to 
organic solvent 100 weight section which may dissolve this electrification control resin are 
mixed, and it has the process of obtaining a negative electrification control resin composition. In 
a manufacturing method of a toner of this invention, it is preferred to use an electrification 
control resin composition produced by mixing positive or negative electrification control resin 
100 weight section, and 20 to colorant 150 weight section. By manufacturing a toner using an 
electrification control resin composition, colorant can be uniformly distributed in a toner. 
[0052]If an organic solvent is used in manufacture of positive or a negative electrification control 
resin composition used by this invention, since electrification control resin can be dissolved or 
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swollen, it can mix in the state where resin is soft and colorant can be distributed uniformly, it is 
desirable. When not using an organic solvent, there is a thing with which resin warms and is not 
mixed to temperature which is a grade which becomes soft and which it is necessary to carry 
out and control of temperature becomes difficult Since an organic solvent may evaporate by 
warming when especially the boiling point of an organic solvent is low when using an organic 
solvent, it is a room temperature or it is preferred to cool and to obtain positive or a negative 
electrification control resin composition. As for an organic solvent, since a problem of a bad 
smell may occur when an organic solvent remains in a toner, it is preferred to be removed in 
either at the time of manufacture of positive or a negative electrification control resin 
composition or manufacture of a toner. If quantity of an organic solvent Is ten to 60 weight 
section and is in this range still more preferably five to 80 weight section preferably zero to 100 
weight section to positive or negative electrification control resin 100 weight section, balance of 
dispersibility and processability is excellent. Checking a kneading state, even if an organic 
solvent adds the whole quantity at once at this time, it may divide into several times and may 
add. 

[0053]When using an organic solvent, the solubility coefficient (henceforth an SP value) is 8 - 15 
[cal/cm^] and a thing of a range whose boiling point is 50-150 ** is preferred. If an SP value 
is smaller than 8 [cal/cm^] polarity can become small and electrification control resin may 
be dissolved. If an SP value is conversely larger than 15 [cal/cm^ polarity can become high 
and electrification control resin may be dissolved. On the other hand, when the boiling point is 
lower than 50 an organic solvent may evaporate with heat generated by kneading, and when 
conversely higher than 1 50 **. it may become difficult after kneading to remove an organic 
solvent. As an organic solvent, concretely (an SP value/boiling point) Methanol (14.5/65 **). 
Ethanol (10.0/78.3 **). propanol (11.9/97.2 **). A diethyl ketone (8.8/102 **), di-n-propyl ketone 
(8.0/144 **). Di-iso-propyl ketone (8.0/124 **), methyl-n-propyl ketone (8.3/102 **), Methyl- 
iso-propyl ketone (8.5/95 **), methyl-n-butyl ketone (8.5/127 **). Methyl- iso-butyl ketone 
(8.4/1 17 **). toluene (8.9/1 10 **), A tetrahydrofuran (9.1/65 **). methyl ethyl ketone (9.3/80 
**), acetone (9.9/56 **). cyclohexanone (9.9/156 **). etc. are mentioned, and these may be 
used independently, or may mix and use two or more sorts. Also in this, in consideration of 
solubility to electrification control resin, and removal after kneading, a diethyl ketone. Methyl-n- 
propyl ketone, methyl-n-butyl ketone, toluene / methanol mixed solvent, toluene / ethanol mixed 
solvent, toluene / propanol mixed solvent, and methyl ethyl ketone / methanol mixed solvent are 
preferred. 

[0054]Mixing can be performed using a roll, a PURASUCHI coder (made by the Brabender 
company), a lab PURASUTO mill (made by an Oriental energy machine company), a kneader, a 1 
axis extrusion machine, a twin screw extruder, Banbury, the Bus ko kneader, etc. Since there are 
a bad smell and a toxic problem when using an organic solvent a mixer of a sealing system in 
which an organic solvent does not leak is preferred. Since that a torque meter is installed in a 
mixer can manage dispersibility on a level of torque, it is preferred. 

[0055]Positive or a negative electrification control resin composition used by this invention. 
After adding an organic solvent to this constituent and considering it as 5% of resin solution, on a 
glass plate. The number of color particles with a major axis of 0.2 micrometers or more observed 
in an unit area of 100 micrometers x 100 micrometers of a film from which a gap is obtained by 
applying and drying a resin solution with a doctor blade which is 30 micrometers is preferred in 
their being 20 or less pieces, more preferred in their being ten or less pieces, and still more 
preferred in their being five or less pieces. If there are many these numbers, it will get bad to the 
spectral characteristics, such as transparency required for reappearance of a clear color tone of 
a color picture, and fogging may increase and printing density may become low. The spectral 
characteristic performs solid printing with a commercial printer, and measures the color tone 
with a spectrum color difference meter. After adding an organic solvent and considering it as 5% 
of resin solution, a gap applies a mixed solution on a glass plate with a doctor blade which is 30 
micrometers. When the number of color particles with a m^or axis of 0.2 micrometers or more 
observed in an unit area of 100 micrometers x 100 micrometers of a film produced by drying 
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uses positive [ 20 or less ] or a negative electrification control resin composition, Heat melting 
can be carried out, it can be made 20 micrometers of thickness, and the number of color 
particles with a major axis of 0.2 micrometers or more observed in an area of 100 micrometers x 
100 micrometers can obtain comparatively easily a toner which is 50 or less pieces. 
[0056]In a manufacturing method of a toner of this invention, in order to make positive or a 
negative electrification control resin composition include in a toner, After carrying out melt 
kneading of the other additive agents etc. binding resin, this electrification control resin 
composition, and if needed, in pulverizing method and a suitable drainage system carrier fluid 
body which are ground and classified so that it may become the particle size distribution of an 
after^cooling request. Although the polymerizing method etc. which polymerize a polymerization 
nature monomer used as a raw material of binding resin, an electrification control resin 
composition, and a polymerization nature monomer composition that contains other additive 
agents if needed are mentioned, since a toner which gives dot reproducibility good image quality 
is obtained, manufacturing by the polymerizing method is preferred. 

[0057]In a manufacturing method of a toner of this invention, said 0.1 to right electrification 
control resin composition 20 weight section. It is preferred to mix 0.1 to 20 weight section of a 
negative electrification control resin composition and polymerization nature monomer 100 weight 
section, to obtain a polymerization nature monomer composition, to polymerize this in a drainage 
system carrier fluid body, and to manufacture a toner. A rate of a right electrification control 
resin composition and a negative electrification control resin composition is whether a toner is 
made into positive triboelectric charging, or to consider it as negative triboelectric charging, and 
it can be suitably changed so that it may become the functional group amount ratio mentioned 
above. 

[0058]Although a polymerization method in particular may not be limited but any of an emulsion 
polymerization, suspension polymerization, a distributed polymerization, and soap free 
polymerization may be sufficient. From a point which can make colorant able to contain uniformly 
and can raise electrostatic property and transfer nature, a suspension polymerization method is 
preferred and specifically, A polymerization nature monomer, a right electrification control resin 
composition, a negative electrification control resin composition, a regulator, a release agent, and 
a polymerization nature monomer composition that contains additive agents, such as a charge 
controlling agent, if needed are polymerized in a drainage system medium. 
[0059]Hereafter, a manufacturing method of a core shell type toner by more desirable 
suspension polymerization is explained. In a drainage system carrier fluid body to contain, a 
dispersion stabilizing agent A polymerization nature monomer (polymerization nature monomer 
for cores). By making a polymerization nature monomer composition (monomer composition for 
cores) containing a right electrification control resin composition, a negative electrification 
control resin composition, and other additive agents suspended, and polymerizing using a 
polymerization initiator. A core particle can be manufactured, a polymerization nature monomer 
(polymerization nature monomer for shell) and a polymerization initiator for forming shell can be 
added further, and capsule toner can be obtained by polymerizing. How to add a polymerization 
nature monomer for shell to the system of reaction of a polymerization reaction which obtains 
said core particle and which was performed for accumulating, and polymerize continuously in it 
as a concrete method of forming shell. Or a core particle obtained by another system of reaction 
can be taught, and a method of adding a polymerization nature monomer for shell to this, and 
polymerizing gradually in it, etc. can be mentioned. It can add collectively in the system of 
reaction, or a monomer for shell ingredients can be added continuously or intermittently using 
pumps, such as a plunger pump. 

[0060]As a polymerization nature monomer for cores, a monovinyl system monomer, a cross- 
linking monomer, a macro monomer, etc. can be mentioned. This polymerization nature monomer 
polymerizes and it becomes a binding resin ingredient. As a monovinyl system monomer, 
specifically Styrene, vinyltoluene, styrene monomer [, such as alpha-methylstyrene, ]; (meta-) — 
acrylic acid; (meta-) — methyl acrylate. (Meta) Ethyl acrylate, acrylic acid (meta) propyl, butyl 
acrylate (meta). (Meta) 2-ethyIhexyl acrylate, acrylic acid (meta) cyclohexyl, (Meta) A derivative 
of acrylic acid (meta). such as acrylic acid iso BONIRU, acrylic acid (meta) dimethylaminoethyl. 
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and acrylamide (meta); monoolefin system monomer [. such as ethylene, propylene, and 
butylene. ]; etc. are mentioned. A monovinyl system monomer may be used independently or may 
be used combining two or more monomers. Concomitant use with styrene monomer 
independence, a styrene monomer, and a derivative of acrylic acid (meta), etc. are suitably used 
among these monovinyl system monomers. 

[0061 ]If a cross-linking monomer and a polymer are used with a monovinyl system monomer, it is 
effective in a hot offset improvement. A cross-linking monomer is a monomer which has a 
carbon-carbon unsaturated double bond which can polymerize two or more. Specifically 
Aromatic divinyl compound; ethylene glycol dimethacrylate, such as divinylbenzene, 
divinylnaphthalene, and these derivatives, Diethylene nature unsaturated carboxylic acid ester, 
such as diethylene-glycol dimethacrylate; N,N-divinylaniline, A compound etc. which have three 
or more vinyl groups which have two vinyl groups, such as divinyl ether, such as a compound, 
pentaerythritol triaryl ether, and trimethylolpropane triacrylate, can be mentioned. In a polymer, a 
crossHinking polymer is two or more vinyl groups a polymer which it has, and specifically. Ester 
obtained by carrying out the condensation reaction of polymers which have two or more hydroxyl 
groups, such as polyethylene, polypropylene, polyester, and a polyethylene glycol, and the 
unsaturated carboxylic acid monomers, such as acrylic acid and methacrylic acid, to 
intramolecular can be mentioned. These cross-linking monomers and a cross-linking polymer are 
independent, respectively, or can be combined two or more sorts and can be used. Ten or less 
weight sections of the amount used are usually 0.1 - the amount part of duplexs preferably per 
monovinyl system monomer 1 00 weight section. 

[0062]If a macro monomer is used with a monovinyl system monomer, since balance of 
preservability and low temperature fixability will become good, it is desirable. A macro monomer 
has a vinyl polymerization nature functional group at the end of a chain, and a number average 
molecular weight is usually oligomer or polymer of 1 ,000-30,000. If what has a small number 
average molecular weight is used, a surface portion of a polymer particle will become soft and 
preservability will come to fall. Conversely, if what has a large number average molecular weight 
is used, the melting nature of a macro monomer will worsen and fixability and preservability will 
come to fall. As a vinyl polymerization nature functional group in an end of a macro monomer 
chain, an acrylyl group, a methacryloyi group, etc. can be mentioned and a methacryloyl group is 
preferred from a viewpoint of the ease of carrying out of copolymerization. 
[0063]As for a macro monomer, what has a glass transition temperature higher than glass 
transition temperature of a polymer produced by polymerizing said monovinyl system monomer is 
preferred. As an example of a macro monomer used for this invention, Although it is independent 
in styrene. a styrene derivative, methacrylic acid ester, acrylic ester, acrylonitrile, a 
methacrylonitrile. etc. or a polymer produced by polymerizing two or more sorts, a macro 
monomer which has a polysiloxane skeleton, etc. can be mentioned. A polymer produced by being 
independent or polymerizing combining these also in it in a thing especially methacrylic acid 
ester, or acrylic ester of hydrophilic nature is preferred when using a macro monomer, the 
quantity receives monovinyl system monomer 100 weight section — usually — it is 0.05 to 1 
weight section still more suitably 0.03 to 5 weight section suitably 0.01 to 1 0 weight section. If 
there is little quantity of a macro monomer, the preservability of a toner will not improve. If 
quantity of a macro monomer increases extremely, the fixability of a toner will come to fall. 
[0064]Also in a polymerization nature monomer for cores, that in which glass transition 
temperature can usually form 60 ** or less of 40-60 ** polymers preferably is preferred as a 
monomer for cores. If glass transition temperature is too high, fixing temperature will become 
high, and if too conversely low, the preservability of a toner will fall. Usually, a monomer for cores 
may be used combining one sort or two sorts or more. 

[0065]lt is desirable that it is what gives a polymer which has a glass transition temperature 
higher than glass transition temperature of a polymer which constitutes a core particle as a 
polymerization nature monomer for shell. It is independent, respectively, or two or more sorts of 
monomers which form a polymer with glass transition temperature of greater than 80 **. such as 
styrene, acrylonitrile. and methyl methacrylate. as a monomer which constitutes a polymerization 
nature monomer for shell can be used, combining them. Glass transition temperature of a 
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polymer obtained by a polymerization nature monomer for shell is 50-130 *♦ usually 80-1 10 ** 
more preferably 60-1 20 ** in order to raise the preservation stability of polymerization toner. 
When lower than this, preservation stability may fall, and when conversely high, fixability may fall. 
Not less than 20 ** of differences of glass transition temperature between a polymer which 
consists of a polymerization nature monomer for cores, and a polymer which consists of a 
polymerization nature monomer for shell are not less than 10 ** usually not less than 30 ** 
more preferably. If smaller than this difference, preservability will fall. 

[0066]As a polymerization initiator, persulfate;4,4'-azobis. such as potassium persulfate (4- 
cyanovaleric acid), 2,2 -azobis (2-methyl-N-(2-hydroxyethyl) propionamide.) 2 and 2'-azobis (2- 
amidinopropane) dihydrochloride, Azo compounds, such as 2.2'-azobis (2.4-dimethylvaleronitrile) 
and 2.2'-azobisisobutyronitrile; LauroyI peroxide, Benzoyl peroxide. t-butylperoxy2- 
ethylhexanoate, t-hexyl peroxy 2-ethylhexanoate, t-butylperoxy perpivalate, Peroxides, such as 
di-isopropyl peroxi dicarbonate, 1, 1 and 3, and 3-tetramethyl butylperoxy 2-ethylhexanoate and 
t-buthylperoxy isobuthylate. can be illustrated. 

[0067]Also in these, it is preferred to choose an oil-soluble polymerization initiator as a 
polymerization nature monomer composition for cores, and it is preferred to choose a water- 
soluble polymerization initiator as a polymerization nature monomer composition for shell. A 
polymerization initiator for cores is **♦* for 0.5 - 10 weight sections still more preferably 0.3 to 
15 weight section preferably 0.1 to 20 weight section to monovinyl system monomer 100 weight 
section. A polymerization initiator can also be added to suspension after an end of a granulation 
stage depending on the case, although it can add beforehand in a polymerization nature monomer 
composition. Quantity of a polymerization initiator for shell is a drainage system medium 
standard, and is usually 0.001 to 1 % of the weight. If this is small, a polymerization will not 
progress, but productivity falls, if conversely large, a molecular weight will fall and preservability 
will worsen. 

[0068]In order to polymerize stably, dispersion stabilizer can be added to reaction mixture. As 
dispersion stabilizer, for example Sulfate; barium carbonate, such as barium sulfate and calcium 
sulfate. Phosphates, such as carbonate; calcium phosphate, such as calcium carbonate and 
magnesium carbonate; An aluminum oxide. Metallic compounds, such as metallic-oxides [, such 
as titanium oxide. ];, and aluminium hydroxide. Water soluble polymers, such as metal hydroxide; 
polyvinyl alcohol, such as magnesium hydroxide and a ferric hydroxide, methyl cellulose, and 
gelatin; an anionic surface-active agent, a nonionic surface-active agent, an ampholytic surface 
active agent, etc. can be mentioned, and these may be used independently or may use two or 
more kinds together. The dispersion stabilizer containing colloid of metallic compounds, 
especially metal hydroxide of difficulty water solubility can narrow particle size distribution of a 
polymer particle, and there is little ullage after washing of a dispersing agent, and since it can 
reproduce a picture vividly, it is [ among these ] preferred. 

[0069]Dispersion stabilizer containing colloid of difficulty water solubility metal hydroxide. Colloid 
of metal hydroxide of difficulty water solubility obtained by adjusting the pH of solution of a 
water-soluble polyvalent metal compound to seven or more although there is no restriction by 
the process. It is preferred to use colloid of metal hydroxide of difficulty water solubility 
especially generated by the reaction in aqueous phase of a water-soluble polyvalent metal 
compound and hydroxylation alkali metal salt. 

[0070]As for colloid of difficulty water soluble metallic compounds, in number particle size 
distribution, it is preferred that particle diameter Dp90 particle diameter Dp50 whose number 
total which measured from the diameter side of a granule is 50% is 0.5 micrometer or less, and is 
[90 ] 90% is 1 micrometer or less. If particle diameter of colloid becomes large, the stability of a 
polymerization will collapse and the preservability of a toner will fall. 

[0071]A dispersion stabilizing agent is usually used at a rate of 0.1 to 20 weight section to 
monovinyl system monomer 100 weight section. If there are few these rates than 0.1 weight 
sections, it will be difficult to acquire sufficient polymerization stability, and will become easy to 
generate a polymerization aggregate. On the contrary, if 20 weight sections are exceeded, toner 
particle diameter after a polymerization becomes fine too much, and is not practical. 
[0072]As a regulator, halogenated hydrocarbon L such as mercaptans; carbon tetrachlorides. 
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such as t-dodecyl mercaptan, n-dodecyl mercaptan, and n-octyl mercaptan, and carbon 
tetrabromide, ]; etc. can be mentioned, for example. These regulators can be added in the middle 
of a polymerization before a polymerization start. A regulator is usually preferably used at a rate 
of 0.1 to 5 weight section 0.01 to 10 weight section to monovinyl system monomer 100 weight 
section. 

[0073]Although a toner of this invention remains as it is and is also applicable to development of 
electro photography, in order to acijust the electrostatic property of a toner, mobility, 
preservation stability, etc., it usually uses them for it. making particles (henceforth an external 
additive) of particle diameter smaller than this particle toner adhere or lay under the toner 
particle surface. An inorganic particle and organic resin particles are mentioned as an external 
additive. As an inorganic particle, a silica dioxide, an aluminum oxide, titanium oxide, a zinc oxide, 
tin oxide, barium titanate, strontium titanate. etc. are mentioned. As organic resin particles, 
methacrylate polymer particles, acrylic ester polymer particles. Core shell type particles etc. in 
which styrene methacrylic^acid-ester copolymer particles, styrene acrylic ester copolymer 
particles, zinc stearate, calcium stearate, and shell were formed in with a methacrylic-acid-ester 
copolymer, and a core was formed with a styrene polymer are mentioned. In the case of a 
magnetic one component system developer, oxides, such as iron, cobalt, nickel, an alloy that 
makes them a subject, or a ferrite, may also be included. An inorganic oxide particle, especially 
silica dioxide particles are [ among these ] preferred. Especially silica dioxide particles by which 
could carry out hydrophobing processing of these particle surfaces, and hydrophobing processing 
was carried out are preferred. Although quantity in particular of an external additive is not 
limited, it is usually 0.1 to 6 weight section to particle toner 100 weight section. An external 
additive may be used combining two or more sorts. When using combining an external additive, a 
method of combining the inorganic particles or an inorganic particle which differs in mean particle 
diameter, and organic resin particles is preferred. In order to make an external additive adhere to 
said particle toner, it teaches mixers, such as a Henschel mixer, and an external additive and 
particle toner are agitated and are usually performed. In acfjusting a toner with an underwater 
polymerization mentioned above, after carrying out the agitation mix of the external additive to a 
water dispersing element of moisture handbill particle toner, a wet method, such as carrying out 
spray desiccation, can also be used. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example]Next, although an example is given and this invention is explained in detail, this 
invention is not limited to these examples. The part in these examples and % are weight 
references as long as there is no special mention. It evaluated by this example by the following 
methods. 

L A polyester resin characteristic (1) number average molecular weight, the number average 
molecular weight of weight-average-molecular-weight polyester, and weight average molecular 
weight were computed as a standard polystyrene equivalent unit in accordance with the GPC 
method. 

(2) The hydroxyl value of hydroxyl value polyester was measured according to the method 
indicated in 2, 4 and 9 of "standard fats-and-oils assay method" (Japanese oil recovery study 
association), and 2 -83 paragraph. A unit is mgKOH/g. 

(3) The glass transition temperature (Tg) of glass-transition-temperature polyester resin was 
measured according to the DSC method specified to JIS K 712L A unit is **. 

[0075]2. After taking out some of electrification control resin composition characteristic (1) 
colorant-dispersibility 1 positive or negative electrification control resin compositions, the 
toluene which dissolves electrification control resin was added and it was made the 5% solution 
of the electrification control resin composition. On the glass plate, the gap applied and dried the 
mixed solution with the doctor blade which is 30 micrometers, and produced the film. The major 
axis which observes this sheet with an optical microscope and exists in 100-micrometer square 
counted the number of a color particle of 0.2 micrometers or more. 

[0076]3. The volume average particle diameter (dv) and number average particle diameters (dp) 
of the particle diameter toner of the toner characteristic (1) toner were measured by the multi- 
sizer (made by Beckman Coulter). Measurement by this multi-sizer was performed on 
diameterof aperturelOOmicrometer. the medium:iso ton II. and measurement-particles 
number 100000 piece conditions. 

(2) The shape of the toner shape toner measured the value (rl/rs) which took the photograph 
with the scanning electron microscope, read the photograph with the nexus 9000 type image 
processing device, and broke the major axis of the toner by the minor axis. The measurement 
number of the toner at this time was performed by 1 00 pieces. 

(3) Using the melt viscosity flow tester (the Shimadzu make, kind name "CFT-500C"), the 
amount of samples was set to L0-L3g, it measured by the following measuring condition, and 
the melt viscosity at 1 20 ** was measured. 

Starting temperature : 35 **. and part [ for /] and heating-rate:3 ** preheating time: 5 minutes. 

cylinder pressurerlO.O Kgf/cm^. Dice diameter : 0.5 mm, dice LO mm in length, and Ig of shearing 

stress:2.451x10 ^Pa(4) THF insoluble daily dose toners are weighed precisely, It puts into a 
thimble (the ADVANTEC Co.. Ltd. make. 86R size of 28x100 mm), and it is applied to Soxhiet 
extractor, and THF is put into a lower flask and extracted for 6 hours. Extracting solvents were 
collected after extraction, and in the evaporator, after separation, the soluble pitch extracted in 
the extracting solvent was weighed precisely, and was computed from the following calculations, 
the amount (g) of THF insoluble daily dose (%) =(T-S) (/T) x100T:toner samples 
S: The amount (g) of extraction pitches 
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[0077](5) The volume specific resistance value of a volume specific resistance value toner, 
About 3 g of toners were put into a tablet molding machine 5 cm in diameter, the specimen was 
produced, having applied about 100 kg of load for 1 minute, and it was measured under with the 
temperature of 30 **. and a frequency of 1 kHz conditions using the dielectric loss measuring 
instrument (the Ando Electric Co.. Ltd. make, kind name "TRS-10 type"). 

(6) The electrification quantity under electrification quantity L/L (temperature of 10 **. 20% of 
humidity). N/N (temperature of 23 **, 50% of humidity), and H/H (temperature [ of 35 ** ], 80% 
of humidity) environment was measured, and the situation of the environmental variation was 
evaluated. The electrification quantity of a toner about a positive triboelectric charging toner. 
About the printer (the Brother Industries. Ltd. make, trade name "HL1670N") of commercial one 
ingredient of nonmagnetic development system, and a negative triboelectric charging toner. A 
toner is put into the printer (offing data company make, trade name "micro line 301 OC") of 
commercial one ingredient of nonmagnetic development system, and five printed patterns of 
half-tone are printed after neglect under said environment one whole day and night. 

Then, the toner on a developing roller was attracted to the suction type electrification quantity 
measuring device, and the electrification quantity per unit weight was measured from 
electrification quantity and suction quantity. 

(7) Optimum dose of toners were put on colorant dispersibility 2 slide glass, the cover glass was 
hung from on the. it was heated to 1 70 ** with the hot plate, and melting of the toner was 
carried out, next power was applied with the cover glass, and the toner was crushed. The major 
axis which observes the portion whose thickness of the toner measured by the thickness gage 
(the ANRITSU CORP. make, trade name:K-402B) is 20 micrometers with an optical microscope, 
and exists In 100-micrometer square counted the number of a color particle of 0.2 micrometers 
or more. 

[0078]4. The print form was set to the printer which carried out the image evaluation (1) color 
tone above-mentioned, the toner was put into the developer, the neglect back was performed 
under the environment (H/H) of the temperature of 35 **. and 80% of humidity, solid printing was 
performed by concentration 5% one whole day and night, and it measured with the spectrum 
color difference meter (the Nippon Denshoku Co.. Ltd. make, kind name "SE2000"). 
(2) Set a print form to the printer which carried out the printing density above-mentioned, and a 
toner is put into a developer, Perform the neglect back under the environment (H/H) of the 
temperature of 35 **. and 80% of humidity, and continuous printing is performed from the first 
stage by concentration 5% one whole day and night. Solid printing was performed at the time of 
the 20.000th sheet printing, black toner used McBeth transmission type image concentration 
measuring apparatus, color toner used the color reflection type densimeter (X-light company 
make, kind name "404A"). and printing density was measured. 

One whole day and night using the printer which carried out the fogging above-mentioned under 
the environment (H/H) of the temperature of 35 **. and 80% of humidity (3) After neglect. 
Perform continuous printing by concentration 5%. and solid printing is performed after 20.000- 
sheet printing, Printing was stopped on the way. the toner of the nonimage area on the photo 
conductor after development was stripped off with adhesive tape (Sumitomo 3M make and 
Scotch whisky mending tape 810-3-18). and it was stuck on a new print form. Black toner 
measured the whiteness degree (B) of the print form which stuck the adhesive tape with the 
whiteness degree plan (made by Nippon Denshoku Co., Ltd.). and measured similarly the 
whiteness degree (A) of the print form which stuck only adhesive tape. Difference deltaY of the 
whiteness degree (A) and whiteness degree (B) was computed, and it was considered as the 
fogging value. On the other hand, like black toner, color toner measured the color tone instead of 
the whiteness degree, expressed as coordinates of Lab space using the above-mentioned 
spectrum color difference meter, respectively, computed color difference deltaE. and made it the 
fogging value. The one where this value is smaller shows that there is little fogging. 
[0079](4) It converts so that the temperature of the fixing roll part of the printer which carried 
out the fixing temperature above-mentioned can be changed, the temperature of the fixing roll 
was changed, by 5 ** unit, the fixing rate of the developer in each temperature was measured. 
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and the fixing examination which asks for the relation between temperature and a fixing rate was 
done. Since a fixing rate stabilized the temperature of the changed fixing roll, it was neglected 5 
minutes or more, and it was calculated from the ratio of the printing density before and behind 
tape peeling operation about the solid field of the paper which performed solid printing to the 
print form and was printed to it with the modified printer after that. That is, image concentration 
in front of ID and after tape exfoliation was carried out ID back, and the fixing rate computed the 
image concentration before tape exfoliation from the following formula. 

fixing rate (%) =(after [ ID ] / before ID) x100 — here, tape peeling operation sticks the adhesive 
tape mentioned above in the measured part of the examination paper, press it, it is made to 
adhere in a constant pressure, and is a series of operations of exfoliating adhesive tape in the 
direction which met paper with constant speed, after that. In this fixing examination, fixing roll 
temperature applicable to 80% of a fixing rate was made into the fixing temperature of a 
developer. 

(5) Fixing roll temperature was changed as well as hot offset temperature fixing temperature 
measurement, solid printing was performed, and the temperature which hot offset generates was 
measured. Fixing roll temperature when hot offset occurred was made into hot offset 
temperature. 

[0080] [Composition of a hexahydro terephthalic acid screw (beta-hydroxyethyl)] 557 copies of 
1 ,4'-cyclohexanedicarboxylic acid and 443 copies of ethylene glycol were taught to the 3 Thu 
mouth flask provided with an agitator, the thermometer, the flowing-back condenser tube, the 
water sharing pipe, and the nitrogen gas Introducing pipe. It stirs introducing nitrogen gas. and it 
was made to react at 1 80 ** for 5 hours, removing the water generated during a reaction. 
Reaction temperature was raised to 200 the pressure in a flask was reduced little by little, it 
was made 5 or less mmHg 1 .5 hours afterward, the reaction was continued after that for further 
2 hours, and the hexahydro terephthalic acid screw (beta-hydroxyethyl) was obtained. The 
hexahydro terephthalic acid screw (beta-hydroxyethyl) was a water-white fluid. 
[0081][Composition of polyester resin] 

(Synthetic example 1) In the 3 Thu mouth flask provided with an agitator, the thermometer, the 
flowing-back condenser tube, the water sharing pipe, and the nitrogen gas introducing pipe. 366 
copies of 4-methyl-hexahydrophthalic anhydrides. 100 copies of hexahydro terephthalic acid 
screws (beta-hydroxyethyl). 100 copies of 5-amino hexahydro isophthalic acid dimethyl ester, 
284 copies of 2,2-bis(4-hydroxy cyclohexyl)-propane. and 1 50 copies of ethylene glycol were 
taught. The total of a hydroxyl value [X]The total of /acid value The ratio of [Y] is 1.19. It stirs 
introducing nitrogen gas, and it was made to react at 200 ** for 3 hours, removing the alcohol 
generated during a reaction. Next, five copies of tetrabutoxy titanate was added, reaction 
temperature was raised to 220 **. the pressure in a flask was reduced little by little, it was made 
5 or less mmHg 1.5 hours afterward, the reaction was continued after that for further 3 hours, 
and polyester resin (1) was obtained. 10.300 and a hydroxyl value were [ the number average 
molecular weight / 68 mgKOH/g and the glass transition temperature of the obtained polyester 
resin (1) of 3.100 and weight average molecular weight ] 62 **. 

[0082](Synthetic example 2) In the 3 Thu mouth flask provided with an agitator, the 
thermometer, the flowing-back condenser tube, the water sharing pipe, and the nitrogen gas 
introducing pipe. 366 copies of 4-methyl-hexahydrophthalic anhydrides, 100 copies of hexahydro 
terephthalic acid screws (beta-hydroxyethyl), 1 50 copies of 5-sodium sulfoisophtharate dimethyl 
ester. 234 copies of 2.2-bis(4-hydroxy cyclohexyl)-propane. and 1 50 copies of ethylene glycol 
were taught. The total of a hydroxyl value [X]The total of /acid value The ratio of [Y] was 1.1 1. 
It stirs introducing nitrogen gas, and it was made to react at 200 ** for 3 hours, removing the 
alcohol generated during a reaction. Next, five copies of tetrabutoxy titanate was added, reaction 
temperature was raised to 220 **, the pressure in a flask was reduced little by little, it was made 
5 or less mmHg 1 .5 hours afterward, the reaction was continued after that for further 3 hours, 
and polyester resin (2) was obtained. 1 2.000 and a hydroxyl value were [ the number average 
molecular weight / 52 mgKOH/g and the glass transition temperature of the obtained polyester 
resin (2) of 3.400 and weight average molecular weight ] 63 **. 

[0083](Synthetic example 3) 317 copies of hexahydrophthalic acid. 329 copies of terephthalic 
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acid, 304 copies of neopentyl glycol, and 50 copies of trimethylolpropane were taught to the 3 
Thu mouth flask provided with an agitator, the thermometer, the flowing-back condenser tube, 
the water sharing pipe, and the nitrogen gas introducing pipe. The total of a hydroxyl value [X] 
The total of /acid value The ratio of [Y] is 1.10. It stirs introducing nitrogen gas, and it was made 
to react at 200 ** for 3 hours, removing the alcohol generated during a reaction. Next. 0.5 copy 
of zinc acetate was added, reaction temperature was raised to 220 **. the pressure in a flask 
was reduced little by little, it was made 5 or less mmHg 1 .5 hours afterward, the reaction was 
continued after that for further 3 hours, and polyester resin (3) was obtained. 5,500 and a 
hydroxyl value were [ the number average molecular weight / 72 mgKOH/g and the glass 
transition temperature of the obtained polyester resin (3) of 2,900 and weight average molecular 
weight ] 53 **. 

[0084][Manufacture of a positive electrification control resin composition] (reference example 1) 
100 copies of polyester resin (1) obtained in the synthetic example 1 was made to distribute 24 
copies of methyl ethyl ketone, and six copies of methanol as electrification control resin, and It 
kneaded with a roll, cooling. In the place where electrification control resin coiled around the roll, 
magenta pigment (client company make, trade name "C. I. pigment violet 19") 100 weight section 
was added gradually, kneading was performed for 1 hour, and the electrification control resin 
composition (1-1) was manufactured. At this time, a mill opening is 1 mm the first stage. 
The gap was extended gradually after that, the last was extended to 3 mm. and the organic 
solvent (methyl-ethyl-ketone/methanol =4/1 partially aromatic solvent) was set by the kneading 
state of electrification control resin, and was added several times. 

After taking out some electrification control resin compositions, add toluene, and it was made to 
dissolve and was made the 5% solution of the electrification control resin composition of toluene. 
On the glass plate, the gap applied and dried the mixed solution with the doctor blade which is 30 
micrometers, and produced the sheet When this sheet was observed with the optical 
microscope, as for a color particle of 0.2 micrometers or more, the m^or axis which exists in 
1 00-micrometer square did not exist. 

[0085](Reference examples 2-3) As colorant, instead of a magenta pigment (client company 
make, trade name "C. I. pigment violet 1 9"). Cyanogen paints (client company make, trade name 
"C. I. pigment blue 15:3") or a yellow pigment (client company make, trade name "C. I. pigment 
yellow 180") was used, and also the right electrification control resin composition (1-2 and 1-3) 
was obtained like the reference example 1 . The result of the colorant dispersibility 1 at this time 
is shown in Table 1 . 

[0086] [Manufacture of a negative electrification control resin composition] (reference examples 
4-6) The negative electrification control resin composition (2-1 to 2-3) was obtained like the 
reference examples 1-3 except having used the polyester resin (2) obtained in the synthetic 
example 2 instead of polyester resin (1). The result of the colorant dispersibility 1 at this time is 
shown in Table 1 . 

[0087] [Manufacture of a resin composition] The resin composition (3-1 to 3-3) was obtained like 
the reference examples 1-3 except having used the polyester resin (3) obtained in the synthetic 
example 3 instead of polyester resin (1). The result of the colorant dispersibility 1 at this time is 
shown in Table 1 . 
[0088] 
[Table 1] 
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[0089] [Manufacture of a toner] 

(Example 1) In the solution which dissolved 9.8 copies of magnesium chlorides (water-soluble 
polyvalent metallic salt) in 250 copies of ion exchange water. It added gradually under stirring of 
the solution which dissolved 6.9 copies of sodium hydroxide (hydroxylation alkaline metal) in 50 
copies of ion exchange water, and magnesium hydroxide colloid (metal hydroxide colloid of 
difficulty water solubility) dispersion liquid were prepared. Number-average-particle-diameters 
D50 (50% accumulated of number particle size distribution) and D90 of the drop (90% 
accumulated of number particle size distribution) measured the particle size distribution of said 
generated colloid with the size distribution measuring device (the Shimadzu Corp. make, kind 
name "SALD2000A type"). In measurement by this particle-size-distribution measuring 
instrument, it carried out on condition of salt solution use 10% as carrier fluid at the time of drop 
measurement for [ refractive-index =1 .55-0.20i and ultrasonic-exposure-time = ] 5 minutes. 80.5 
copies of styrene, 1 9.5 copies of butyl acrylates. 0.5 copy of divinylbenzene. and a 
polymethacrylic-acid-ester macro monomer (the Toagosei chemical industry company make.) A 
trade name "AA6". Tg = The polymerization nature monomer for cores which consists of 0.3 
copy of 94 **. Wet milling was performed for 1 1 copies of right electrification control resin 
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compositions (1-1) mentioned above, one copy of negative electrification control resin 
composition (2-1 X two copies of t-dodecyl mercaptans, and dipentaerythritol hexa Millis Tait 10 
copy using the media type wet grinding mill, and the polymerization nature monomer composition 
for cores was obtained On the other hand, two copies of methyl methacrylate and 100 copies of 
water were micro-disperse — ization-processed with the ultrasonic emulsification machine, and 
the water dispersion of the polymerization nature monomer for shell was obtained. Dp90 was 1.6 
micrometers when the particle diameter of the drop of the polymerization nature monomer for 
shell was measured with said size distribution measuring device. 

[0090]Said monomer composition for cores is fed into the magnesium hydroxide colloidal 
dispersion liquid obtained with the above, stirring until a drop is stabilized — there — t- 
butylperoxy2-ethylhexanoate (the Nippon Oil & Fats Co.. Ltd. make.) Trade name "par butyl O" 
After adding five copies, using EBARAMAIRUDA (the Ebara Corp. make, kind name "MDN303V"). 
quantity shearing stirring during 30 minutes was carried out at the number of rotations of 1 5.000 
rpm, and the drop of the monomer composition was corned. When put the water dispersion of 
this corned polymerization nature monomer composition for cores into the reactor equipped with 
stirring wings, a polymerization reaction was made to start at 90 ** and polymerization 
conversion reached to about 1 00%. it sampled and the particle diameter of the core was 
measured. As a result, volume average particle diameter (dv) was 7.3 micrometers. The water 
dispersion and 2.2'-azobis (2-methyl- N. -(2-hydroxyethyl)- the solution which dissolved 0.2 
copy of propionamide (the Wako Pure Chem make, trade name "VA-086") in 65 copies of 
distilled water was put Into the reactor) of said polymerization nature monomer for shell After 
continuing a polymerization for 8 hours, the reaction was suspended and the water dispersion of 
pH 9.5 particle toner was obtained. 

[0091] After making pH of the system or less into five with sulfuric acid, performing acid cleaning 
(for 25 ** and 10 minutes) and filtration separating water, stirring the water dispersion of the 
particle toner obtained with the above. 500 copies of Ion exchange water was newly added and 
re-slurred, and backwashing by water was performed. Then, again, after the repetition line 
carried out filtering separation of the solid content for drying and backwashing by water several 
times, the dryer performed 2 day-and-night desiccation at 45 **. and particle toner was 
obtained. The volume average particle diameter (dv) which took out and measured dry particle 
toner was 7.3 micrometers, and volume-average-particle-diameter (dv) / number average 
particle diameters (dp) were 1.21. ri/rs was 1.1 and the amount of gels was 15%. The number of 
color particles of 0.2 micrometers or more did not have a major axis which exists in an unit area. 
To 100 copies of particle toner obtained with the above, 0.6 copy of colloidal silica (the Clariant. 
LTD. make, trade name "HDK2150") by which hydrophobing processing was carried out was 
added, it mixed to it using the Henschel mixer, and the positive triboelectric charging toner was 
prepared. The obtained evaluation of the characteristic of a toner, a picture, etc. is shown in 
Table 2. 

[0092](ExampIes 2-3) In Example 1 , the quantity of the right electrification control resin 
composition to be used and a negative electrification control resin composition was changed as 
shown in Table 2, and also the positive triboelectric charging toner was obtained like Example 1 . 
The characteristic of a toner and the evaluation result of a picture which were obtained are 
shown in Table 2. 

[0093](Comparative examples 1-3) In Example 1, instead of using a right electrification control 
resin composition and a negative electrification control resin composition. The polymerization 
nature monomer composition for cores was produced by the formula of Table 2 using the 
quarternary-ammonium-salt charge controlling agent (Orient chemical industry company make, 
trade name "BONTORON P-51") as the resin composition (3-1) obtained by the reference 
example 7. and a charge controlling agent, and also the positive triboelectric charging toner was 
obtained like Example 1. The obtained evaluation of the characteristic of a toner, a picture, etc. 
is shown in Table 2. Here, the amount of right charge controlling agents was controlled, and the 
positive triboelectric charging toner of the comparative examples 1-3 was manufactured so that 
the electrification quantity which the kind of colorant measures at the same positive triboelectric 
charging toner of Examples 1-3, and the temperature of 23 ** and 50% of humidity might become 
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the same. 
[0094] 
[Table 2] 
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d Y (x/ m) 
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7. 1 


7.2 
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7. 2 


7. 5 


d v/d p 


1-21 


1. 22 


1.21 
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( r 1 / r s ) 
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1.2 
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1.2 
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mIftlt&S (Pa • 3 > 
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8600 
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T H F>fm7tM (w) 


15 
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{^^W^fB-iK (log (Q • cm) ) 


11.4 
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11.5 
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1 : U. ^ 1 
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24 




23 


23 


22 


10 


7 


22 


»«ft9^»c1$z (IS) 


0 


1 


1 


85 


71 


65 


















62.2 


69.3 


95.8 


71.6 


76.7 


95.9 


a ♦ 


75.9 


-19.3 
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[0095](Examples 4-6) In Example 1 . the quantity of the right electrification control resin 
composition to be used and a negative electrification control resin composition was changed as 
shown in Table 2, and also the negative triboelectric charging toner was obtained like Example 1 . 
The characteristic of a toner and the evaluation result of a picture which were obtained are 
shown in Table 3. 

[0096](Comparative examples 4-6) In Example 1, instead of using a right electrification control 
resin composition and a negative electrification control resin composition, The polymerization 
nature monomer composition for cores was produced by the formula of Table 3 using the 
salicylic acid metal salt charge controlling agent (Orient chemical industry company make, trade 
name "BONTORON E-84") as the resin composition (3-1) obtained by the reference example 7, 
and a charge controlling agent, and also the negative triboelectric charging toner was obtained 
like Example 1. The obtained evaluation of the characteristic of a toner, a picture, etc. is shown 
in Table 3. Here, the amount of negative electrification controlling agents was controlled, and the 
negative triboelectric charging toner of the comparative examples 4-6 was manufactured so that 
the electrification quantity which the kind of colorant measures at the same negative 
triboelectric charging toner of Examples 4-6, and the temperature of 23 ** and 50% of humidity 
might become the same. 
[0097] 
[Table 3] 
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11.5 


11.6 


11.7 


11.7 


11.3 


11.6 


-tfig^Slt (P : O) 


0. 21 : 1 


0, 13 : 1 


0.09 : 1 










-23 


-23 


-24 


-40 


-28 


-66 


N/NwS C/g) 


-22 


-22 


-23 


-22 


-22 


-23 


H/H^« (/i C/g) 


-21 


-20 


-21 


-18 


-19 


-20 


3efe^5^«!l2 (^@) 


2 


0 


1 


96 


69 


78 
















L «> 


56.9 


75.5 


87.3 


67.2 


81.4 


87.8 


a * 


78.1 


-30.2 


-17.9 


47.4 


-22.5 


-13.3 


b % 


-34.4 


-30.4 


77.6 


-23.3 


-20.3 


48.2 




1.55 


1,54 


1.49 


1.37 


1.37 


1.38 




0.1 


0.3 


0.5 


4.2 


5.6 


3.3 




130 


135 


130 


145 


145 


140 




220 


220 


220 


220 


220 


220 



[0098]Fronn Tables 2 and 3. The polycondensation of the polyhydric alcohol (A2) containing the 
polyvalent-carboxylic-acid compound (A1) which contains an amino group or its salt as right 
electrification control resin and/or an amino group, or its salt is carried out. The toner of the 
comparative examples 1-6 which carry out the polycondensation of the polyhydric alcohol (J2) 
containing the polyvalent-carboxylic-acid compound (J1) which contains a sulfonic group or its 
salt as the becoming polyester resin and negative electrification control resin and/or a sulfonic 
group, or its salt and which do not carry out polyester resin content. Electrification quantity is 
understood that pigment dispersibility and a color tone are bad, printing density's are low, and 
there are in fogging. [ many ] On the other hand, the toner of this invention has high 
environmental stability, pigment dispersibility and a color tone are good, printing density is high, 
and it turns out that fogging can also be lessened. 



[Translation done.] 
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< ^ i . ^ y X X T';i/^fl§cDMS^J^5^T-S:05 

[0 02 1 ] :^mM(Dhi'-(<.^m^ri^JE^mmmm 

mtLX(D7i<0:t->^f^)Vmmt. $6tC]gS;2fflr^l/r3 30 

-^i. (c) ^mmm^^nxi^hctibsH^oi.^^ 

2ttT;L'n-;l/ (C) tLXfct. ^#jK2 ffiTil/::3-;U 
ifliS®521lTJl^=i-;W^W6tx. fl|3^i5^2fflTJUn 
-;l/)!)W^L/l>. ^#I^2ffiT>»^n-;V<?:L/ri*. 

^v'y u>^y ^ ^^s/y u>^y :t 
juh+i^y u>yy 1, 4-:7x^u>i^yzi 

{tfiD^^j:<*:';:>5pCf6n^o flg^j^2ffir>»Un-;l.i bT 

2. 2 -t^x (4 - 1 Kn^^>>-^p^+->;u) - 40 
::?^n>'0 (T3^t>^. 7K^>ftfc^:^:7* -^-^^i/A) . 1. 
4- tr;^ (t Ku^^v'p^^;!/) >^ i, 3 

- t'X (b KP^v^p'^^L') >^^a-^=^1f 1, 2- 
fc^X (b KD=^i^y 5^^'n-^^^l^>. 2. 2. 
4, 4-r 1 . 3 -5>^P-^^^1f>5^;^-- 

;k 1. 4 -i/^a^=^1^>>?:t->rl/. 7j<|g{tb'X:7 

y-;l/ACDx^u>5f-=^1^-r K{*JjD®3*5j:o':7-ab-u> 

Kf«ra«5. h y^^nf':^>i^^--ik hyf^ 
^nf^;t;>5^^ i^s^^ n^^i^;u- 4 . 4' 
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:7i>^-jl/A3a:<b'(Db:^ ( b Kn+->5>^p^+Sxji.) 
-r;l/:^7>:^W$UC^o 3S^2ffiT;l/3-;U (C) ©fi 
Ci. ^yxX7";l/^M^§^^^-r^^^ffir;bn^;l.^^ 

*^<*:MCC»^LCi. ]^^2ffiT;L'n-Jl/ (C) ©fi*^ 
*b/c>)*r-5C<»:?&5*0. igtcj||3aK2ffliT;i/3-;i/<D 

[0 02 2] jE^mmmmmt ur(D>i< y x;^T-;u^fli 

T;I/:3-;1. (E) •/)mmM^^tlXL>^Ct:fymiiiL 

^/c. 3ffiiU±cDr;i/n--ji. (G) i^^^mm^^ti 
rc^rfcj:t>o SKS;2iir;i/=i-;L' (E) <*:Lr«. x 

^U>:5!^y =1— JU. >?x^U>^y l. 3 - :7' 

P7N->S?:?r-Jl'. 1, 4 -r/'^>>^:t-;l/. 1, 5--^ 
1. 6 --^^1^ S^^X^U 
>i5^y:n-;U, ^ y x^ U'>^ y n ^f^yr'h^p' 
^U>:5^y r3-;t.?^j:<t'Oii:iI:Kflij!iJiSi^.y :7-p 
b'U>i^y ix:7'p b*U>i/y ;J<y:/P 

bU>^yr3-;U. 4^:t^>^;byy 2. 2, 

4-hy^^;L'-l. 3---i>i$?>i^:t-;l'. 2-x^ 
2-zf=^JV- 1 , 3 -:7"p>'N'>iP:t-;^?'j:i(7)^iK 

ist*:fl§i6;^^y=i->'U3^cC<f:7t^5^cf 6^1-2)0 cnf^<D^x 
iEIIt^^iroiSe/y n-;u^W^U<. -€-cd*'C4>x 

( E ) <3DS«. ^> y xx^;l/«fli;&«^r '5:^^ffir .H/ 

=i--jl/^^C>4 0-9 8-^:;U%'r*^<b»^ L< . 5 0 

;u (E) cDSA^^-j^drT^^ch. mwmmf)m<rji^ . « 

;b (G) iurti. h y^^p-;i/:7'u/N->. ii/y-fey 

^>:$fxyxy 5;?-^>^xy X y 

hy^^p-;bx^>, 5>^p^+it> h y h 
yx (b FP^->y ^ju) ^'^P-^^'y->:^d:^*5^tf 6 

3fflt(±OT>'l'=J-;U (G) Ofll^tS:. :^r;l/=i 

[0 02 3] :$:^m<Dhi^-(>c^^^n^]E^mmmm 

mt UX<0^ y XX •r;m}fliCD^^fi«. dr)W^- 5 X 
-$/3>^p-7hy^:7^ - (GPC) xmmi^fctt 
CC. ;J<yx^U>^S-C. SS[¥i^^S*5^ 1. 5 00 
-2 0. 0 0 0. S?* U< t3:2. 00 0-1 0. 000 

x$>o. mmw-i^^i^m^^. »su<«5. 000-3 
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00. 000. »*L<«7. 000~1 0 0. 000 

;*/-7;^l£^SS». 5fSEl,<«4 0~9 0*0. I^CcSfSJ 

L.< 5*5 0-8 0-C-r*^>, ;^;7X|K^iaS*s±fB®ffl 

[0024] iE^S^OiaWflli L/-C<DJi< V x^^f^^l/^fli 

*^Sffi*Jjl^l~l 0 0mgKOH/g^*»5. 
W*U<«5 — 80mgKOH/g©^®-r*.S, Hm 

m&tt^ih^^^t, %mmfim<u'o. m^o^mt-ciK.^ 
7W4*;!iii <rj:^-c. mm^itic J; r ^mfi*5^^ t L 
<-r.sc<t*w*n». 20 

[0025] *^?8<D h:^-«:$W3*i'5iE^m*lJiai« 

tmi^it CXD / CYD cD^Stbl . 0 0«±*W* 
b<, 1. 01~1. 5*iJ:0»$C<, 1. 03~ 

1. 3<DeH*ii|#CCi(fSbl>, CC-CT^l/^-^HSSJCK 

[0026] fiiffi^SJt:.«. SJSSS 1 0 0 ~ 40 

300*C, 5 0~2 8 0-C-Cff*3n. !|$CC 

(iiS, 0. 1 ~5 0 OmmHg. {ffSb< «C. 5- 
200mmHg. J: 05f S U< « 1 ~5 0 mmH g ) "C 

7-JMi:^«i**ffl<->*=>tx€.o xxf-;HbMi®<bLrt3:. M 
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- h : #)lr;U3 + i^ K ; rtV^fimtdf^-^ 4 K, i^T 

[0 02 7 ] *^H3© \-i---ic^m^ri^]E^mmmm 

>B!{b^igj (B) tm^zmrfi^'-Ji (o i*, w 
*L<». m^2mi3A'^>mit-^ (b) . B8sc2ffi 
TJi'=i-;u (c) m^(cik^2m:fj)\^^^>mt^m 
(D) &af/xwiiisc2ffiT-'i'=i-JL' <E) <t^. mm 

0< {3:^®iS<&gWT-5>^«*Jl'*:>K{b^!e3 (A 1 ) 
(A2) . MO'«:^Hl*>il'^>K^b^!gJ (H) R 

[002 8] wrlEWi. yjw^- 5 x-i^ 3 h 

^=yV ^~ (GPC) -caiJjebfci^CC, 7j<y;^9^U> 
^gC-C, -^-W^^i&^Ta*! 1 . 500-5. 000. 
itfSL/<«. 2 ,0 0 0-4 ,0 0 0-C*-S. 53^S*5C 
©^HJC^SCiCCJr-o-Cl^fliW^J-tSISdiSOtc^o 

L/< »5 0-8 0'C-e*-S. *"^>!.|E^jajK*S4 0 

[0 02 9] lulg^Riyfr 2 -/»^L. < «*©ia?:^W 

■r^0'mti}v^>m<t^ (a i ) sovx^r s 

^l/<«-e-©tg*^Wt-^^ffiT^U=J-;U (A2) 

S!BI-&$-&*$^«iii*^U3i^>K{b^!g) (H) «. !|ttc$iM 
sn-r. 8irait^fcJ:^Ad:, ^#]^2{l*;U7ft>^{b^!B? 
SO'fliSg;KJ^:<7^l'jK>^{b^©J: ^ tj:m^2m*}JV7^ 
>mit-^m (B) . tK^2ffli*;u.K>ffi<b^!^ (D) . 
3fflfi«±©*;Urt<">^'fb^!g) (F) /jr^^^tf SCiAS 

tMtfsmm*}-^t>rj:i,^ 2 <i©^fgM^^^n^tx«c*;i/ 

< «^©«*^W^€>^«*;i'!K>®^b^igi (ADR 
-JU (A 2) i^fii^^S-a-^^ffiTJl'ri-Jl' ( I ) 

4>. !^tc*iM3n-r. fiaL.fcj:5)fe. ^mm2mr)\^ 
^-f\'-pRmm 2 fiir - ju© J: ^ tj:m^ 2 iirji/a 
(C) . S«^2(ffir;un-;u (E) , 3ffiJ'a±©T 
(G) f£ii^m'.-fi>Cti)i-Ct?), l5IB(*i© 
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^mm-^f^mi.^^. ^m:^)\y7t(>mit^ (h) 

X«^fflfir ^uri -;KDS35?s±fB«IH^*'S c i (C J: 

[0030} :^^m(o h^-ifC^m^ti^n^m^mm 

#>ffi?^fc^J|a ( J 1 ) Sa^/X(ix;l/^o®SgL < « 10 
^E-CDffi^^Wr^^ffiT^bn-;U (J 2) ^Sai^br 

^u<^t^(Dm.^^mr^^m:^)\^^^iymt^m (a 

r;l/n-;U (A 2) X;l'.i^>^SSL< Ji^Oia^ 

'^mr^^m:^)\^7i-^>mi\:^ ( j i ) sovx^^x^u 
2) ^cs^j§^rm^^-r-sciccj:i9f#^ccb:^ir# 

fie^r. ^tm3ffi'^^-l±^C<hcD^#63Sj^2ffi;^;l/ 20 
^>mit^^ (B) . iSS2ffiT>H/a-;U (C) . iRS 
2mi7)i&^>mit^^ (D) . iKS2fffir;u::i-;b 
(E) . 3m&L±(DtfjV7r^>mit^ (F) s:af3ffiiy 

;^;ix7f<>^{b^i^ ( J 1) cbL-rc^:. 

b-:^)\y^-^yv ^)vm. 5 -:^)i^7t^^yy ^)im so 

^l/g^tlTkiKJ. 4-x;l'^h:^:7^u>-2. 1 -l^tfyl^-ft- 

ca. cu. F em<om(^m^hti^. m^c^ ks$/c 

^^^WT-^^ffir^brn^^l/ ( J 2) iUrti. 2. 3 
-fc'X (t HP+v^^;U) -c>-fe'>x;l/.-t;>^, 3. 

3. 4 - tr;^ ( t Fa^^^v-^^^JU) •-c>-tf>x;l/;^> 
2. 5 -ex (t Fn + i^y ^;U) -<:>-fe'>;^;l..-^ 
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r^i. TV^^-^A, Li. Na. K. Mgr. Ca. C 
[003 2 ] *:|gaj(D h:f-CC^W^n^:©^mSlJiai«} 

h<\t^(Di§.^^^'r^^mti)v^^:ymit^'m (j i ) 

t;U3-;i. (J 2) (OWiX. j}<Ux:;^f^;u«flg^«R£-r 

^tt) (D. ilS. 0. 2-3 0^;U%. 5fSL<«. 
0. S-'l 0^Jl/%-C*)-5>p C0D^^11:*;;l/#>Kjt^iK3 

(J 1) Ra^vxji^«rjU3--;i. (J 2) ^mm^)& 

[003 3] CCr. :*:|^HJ<Dh:^-CCfctir«. iE^ 
[0034] mwm^cu. jEWt^SMPti. rjE^^fiJ 

tms^i^ojE^^tt^fe/c^-rr 5 -/SSL < ti-e-cD^ 

SSL< ts-etD^^w^^fil^mfio^^sr^L/c^^ 
<Dj <bLrS[tB-r^c<t;&^rtr^« iE^^tt ^:^-<Dii 

IEWtg»SPci::ilWtgSSQcb(DJ:k <P : Q) 
1:0. OOS'-lrO. 9.»^L<(il:0. 
0 1-1:0. 8. ci:0*?^L<«l : 0. 05-1 : 
0. Tisfe-Sxt^tCS^^MfflHSflgOSd^^^-r-So 
:g^mSF:^-cDlt^. leWtgaSQiiE'^egSSPi 
cDib (Q : P) ti. il^l : 0. 0 0 5-1:0. 9, 
Jf^L<{^l : 0. 01-1 : 0. 8. J:0$f^L<« 
1:0. 0 5-1:0. 7 <h J^j: ^ cfc ^ CCS^mtUfflllMfll 
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[00 3 5 ] ^^mr^iit. nmmpmmmtjE^mwm 

[0036] 2|s:|E6Hj(D h-T-^t. iE^m*lJ®t»fli i bX 

^^MLx. mn. 0. oi--2 0fisgiJ. »^u<« 
0, 0 3- 1 oasa5^WLrc^5„ ^';xxT';uiiJfli 

[0 0 3 7 ] *^B«<D iaiL/c^^^Ux;^^^;!/ 

X. m^(D^mpmmi:mmuxi>jz\.K mco^mpm 

7 («±^r:S^t^X^ttSI) . ^>ha>S-3 4 (:^* 
Ux>h{b^Xllt±ii) . ;J^'>hn>E-84 (^Ux 
>h^b^xma:gf) . ii<>hn>N-0 1 (:^-»jx>h 

fmmw^^miifhctf)^x^^. 
[0 0 3 8 ] :^mnvi'-(^^m^tiummmt. v 
i^-o:>^mmmt i.xmmiiC^iotixi.^^m^w^^m 

x;;^7^;l.<i}flt. 7f<V0U'i$?>. x;j<-^->'iaflg. 3i<';:t-U 

[0 0 3 9 ] 2|s:^B^(D h:^-^C^W^n'S#fe?r>J<bUr 
<l^x -5r;U^(Dfiai4a^ : ^cC <if ^^tf ^ C <b3&^-C^ 

^oxixsiXhh^<o^m\i^^t^msmmtmhri. * 



(8) 2003-248342 

14 

xp-3. 12. 13. 14. 15. 17. 62. 6 
5. 73. 8 3. 9 0. 9 3. 9 7. 1 20. 1 38. 
15 5. 1 8 O^Scfcaf 1 8 l^^JWen-So -^^-fe'Vd? 

48. 57. 58. 60. 63. 64. 68. 8 1. 8 

3. 8 7. 8 8. 8 9. 9 0. 1 1 2. 1 1 4. 1 2 

10 2. 123. 144. 146. 149. 163. 17 

0. 1 84. 1 85. 1 87. 202. 206. 20 

7. 20 9. 2 5 1. c. 1. b'^y > h 
19. "mtf^mihtih. vr>sfesij<hbTti. mv^ 

-2. 3. 6. 15. 15:1. 15:2. 15:3. 
15:4. 16. 1 7. *5<fcC/6 0^;&^^Cf en-So C 

^. 0. l'-5 0*a:gB. »^L<«l'>-2 OmSSB-C 

20 

[0040] *^BJ<^> h <St§l^^tt<D!K#. 7 

(D^fS^o V ^7. ; •^>^x y^^ y h ^ ^ y xf* 

30 - h. •^>iS?x y^; y h->'i'7^ h r*- h. 

>^xy;;^y h $ yx-f- h3^<5:*05^Wfigx 

2 mXJL.^^^^i^'±xmmt ^Cti)SX'^h. 
[0 04 1 ] ctihco'yi^.^i^r^ V {^(fCy ^ v 

^mm^^c^^mm^tihY>sc^mc^\.^x. 

B#CD®l^.f-^ajg*^3 0-2 0 0-C. »^L.<ti5 0 
-1 8 0-C. i|$JCS?$U<«6 0-1 60-COl5ffiCC^ 
40 ^-^>^x yx y h— jux:;^'r';l/-^. |al^l^f-t5'ai^ 
;!>55 0-8 0'C<DiBHt<:^^>^--<>^xy xy h-;l/x 
X7^Jl/Aj:<i:CD^^'i'tgxXf'>'Hb^^>&^ h:^-<bOr(D 

^fi;&si 0 OOtlir^O. X^U>1 OOfiSgpccit 
02 5-Cr5fiSa5t(±^»l.. S^ffiT&U Omg/KO 
HfeiTr*>€>t^^>^S?xy xy h-;i/xxf*;i/«. ^« 
SgiSTtc^^^rj^-To K.«it:''-i27Sa». ASTM 
D3 4 1 8 -8 2tCcI:->Ta«^$n/cfii'C^'E>o ±tE®i 

MS«j©a«. Mg^Sflgi ooaasp^j^uT. ii^. 

50 0. I-2 0fiSS|5, Jff*L/<«l — 1 5fiSg[Sr^ 



C9) 

as 

[0042] :^mMo> h wmw^im^ ( d V ) 

35s. 3i^, l~10ym. jlf*L/<{3:3~8 um-C* 

0 . vm^immtm^^im^ ( d p ) ©tt ( d v/ 

dp) *il-2. 0. »S0<»1~1. 5-r*5, S 
/c. h:^-<DSSr 1 ^SrSSr sTillolfcfii (r l/r 
s)*il~l. 3<D®m-CS)^Ctifiitft.iy\,\ C<Dlt 

*s;*c# < * s i . ^3fei*±© h -f- -mim,m(o^m*ic 

[0 043] 2)s:^ig® h-t'-it, 120 'CrcD^mffi 
*s. lis. 1 0. 0 0 0 P a • s OT. S 0 < » 1 0 
0—10. OOOPa • s. J:«)»SEU<(3:1. 000 
~8. 0 0 OP a - sfA-S. C<DJ:^tj:^m^S.^t^ 

•o h :^-«:<fcn^^iiiii■c(DE^B'J{c j;-,-r fc»iiiM*5j|3i 

il^. 5 0~8 0'C, Sf3;O<«6 0~7 0'C-r&0. 20 

SKag§*Sia«*i. a^g 0 ~ 1 5 0-c. u < w i o 

o~i 3 0'c-c*s. mtsm^^iSit^^tm^mmT-r 

ill*, 0~8 0-C. 5f$L<«4 0~7 0-C 

[ 0 0 4 4 ] 2ts:#6Ba(D 7- h Kn:77> 30 

(THF) :p^»fi*s. il^. 0~5 0%. j!f$L.<» 
0~2 0%-c&€.. 5 0%«±^«, i/a^^ayiSTF^M 

m\^<Dm<ti>m^-r ^, , t h f :¥-^^Mmki^<oy3mic 
h-f-a. m^f^mwm^icj;:^t^mmmis.um (i o 

g (Q • cm) ) di. 3l;s 1 0~1 3. »^L/<«1 
0. 5~12. 5©€>©-C*S. i*S@Wffiin:«i*s/jN$ 

msmmm. (nynrnm . fssffiSiii* <l/ljs 

[0045] :$^ia© ttK^,jgi4 0X^/52 0 

jEimCcLfc h:^— ©ffiSl 0 0 //mx 1 0 0 MmtpCCtI 
f^SnSgSO. 2 Ai m«±<D#feS'M^?^*i, 5 0<1 
tiT^^-SiSfSK . 3 OfflJi(Tt?*iiJ;«3Jf* L/ 
<. 2 0<l«T-C*4<bMtC»*Ol>. C<D^ifi§S'l,it 50 
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ittttcMo^co, ti-y^)ifi^<tj:t)^ i\mms.iim<u 

[0 04 6] *%BJ©h±-». Ji^tAih:^- 

c i «: <fc ») . mmmLoywmt t imm(omm(^± t <o 

[0 04 7] 3Ti':t;UMf-:f-"®JS^. 3TJ1^£^RS 

^€.a^»©*'7Xis^as«. ii^o~8 0'c. 

t< {3:4 0-6 0'C-c*i. *f^;^fei^S«*J?STgf-5 

0(;-r?>fi^«:©:*^^XK^S®J: O 45li5< J^cSJ: 5CC^ 

W»M!SL\%, ^:^-©«#tt*|S)±S■B•■5)fc^5)«:. ®^ 
5 0~ 1 3 O'C, 5fS U< «6 0~1 2 O'C, J; OSS; 
U<«8 0~1 lO'C-C*^. £:*xJ:<5igC»i^#^AS 

10'C«±, 5f$L-< «2 0-C«±> <i:»3jlfSO<«3 
0'C«±-C*S. C©MJ:f3/jN3C>i«#tt«b3E^© 

[0 04 8] 3TS^3:;UM h:^-©:3rjl<t->jtJbJii 
©fifiJ:b^t3:!|$«:KS3<a^tt»*s. ii^8 0/2 0 — 9 
9. 9/0. ir{^ffl&S, S>*-'l'M©f!l-&*s±iSfi|^ 

[0 04 9] $6(c ^:^->^I©^a#Jl 

^ci'©^)S AiaifilSiJcfitcglSL/Tti^i. iBi 

V'i7A («T. ^tcj^a^ilil,^^) ©Jg^SiJ*©^^ 

m.oypux.^^mn.. -m^^mk^y-ci^, i:S-ra{c3 0 

SL<«170ppm«T. J:OSf*U<«l 50p p 

m«T. i^KWS b < (* 1 2 0 p p inJi(Tra^>S, 

t?i|x.«h:>--iSj*Xg©JK7kia 

[0050] :$:^%BJ<D h 0d^«. ®M«l^flgfiS 
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mm. K7k. ifej^-r^citcjro 

mm^k'pmLxms. -eom^ir^cijcjco ^:^- 
tpX-b. Fir H|3Ht4®S«fftSIM*^^-S 

[0 05 1 ] *^Hj© ^:^-©s^i*:^s«. mf^c/cr 20 

(A 1) St>*/3?.{ir S yS^K «^©^?:$Wr-5 
^ffiTJl'3-;l' (A 2) ^mm-^CXtj:i>iiiV:i-:^7-fV 

0-200 MSPi , teSmUJWaflg^r^JS LftSW^ 

mio-ioomm^ti:u^Lx, jE^mmwmRm 

*^WT€>^flA'JU*>^{t^!© (A 1 ) St>VX«X 

>mm^ L < «*©^5r^Wr 2> ^tsr ;U n - JU 
(A 2) ^mm-^l^Xtj:i>yi<<J s.^7-)l'mm^>btj:^-M 30 

^s*ijiaii»fli 1 0 0 m.s.mt. m&m 1 0 ~ 2 0 0 
spi. smm^mmm^mmun^^mmmo^ 1 0 0 

t^mn. ^mm<oy--^--<Dmm-:^micisi^xit. je 
* fcifM^mwmm 1 0 0 sagui , m&m 2 0 ~ 1 
5 oaagi5^ii^oriie.na;^M$ij{ai^fliffl^%«r« 
i,»-5©*ijif*oi». ^^Jts^jiifflfiKiKj^fflcir hr^- 
[0052] 2|s:|£B^-effl(,»6n-5>iE*/c«:g^mfl|®e} 40 

mmm=^mmxi,mm^^xmR^*mfb.-A:-\.>tmxm^ 

imimMm>ctifi&ho:>x. mux. 
hXiE^frc\tn.^^U'm\ii^m.mm^'iW^ c ttm^ l 
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*/c(j©^m*iJ'iaijSflg 1 0 ofifigptc^tLr o~ 1 0 o 

fifiSP. JfSU<»5~8 oaSSB. 36CC!(fSL<« 
1 0-6 OaSSp-C^fJ. C©loH{c$>5i^tfttt<!:JJD 

xtt©vN-^>;^*5gnrt,^-5. itfc. c:©B#, WM^ffJ 

[005 3] W^?SSiJ«rfflt>S«^». -?-©;^^S0^^5[ 
(«T. SPfiiil*^. )j!»S8~15 [cal/c 

] I / 2 -c*0. j^.^gsSSSO-l 5 0'C©®ffi©4> 
©*«fiFS S Pfii*i8 [cal/cm' ] ' ^ <fc 

[ca l/cm' ] ' ' ckf);/t#t»<t@tt*Jl^< AjTo 

■5. -:«r. 5 0 -C J: 0 ffit* iiSi^CC J: »3 fBSfe-T -5 

^■CW^^^riJAi^^-r S C i*s$> >) . il^Cl 5 0 -CJ: «3 

(10. 0/78. 3'C) . ^•p^NV-;U ( 1 1 . 9/ 
9 7. 2*C) . i?x9^;l/-jr h> (8. 8/1 0 2'C) . 
S^- n -^Df;l/^r h> (8. 0/14 4*0. y- i 
s o-7*OtVl'>r h> (8. 0/1 2 4*C) , ^^^l/- 
n->^Db*;U-5rh> (8. 3/ 1 0 2 'O . > 9=■;^- 
i s o - r^'O f;U^r ^ > ( 8 . 5/9 5'C) . .^f^Jlz- 
n-T/^^ib-irh^ (8. 5/127*C). yg^JU- i 
s o -7'5^;U-ir h> (8. 4/117*C). h;Ua:.> 

(8. 9/1 1 0-C) , 7" h^t K07^> (9. 1/ 
6 5'C). .pt^;l.xg^Jl->- h> (9. 3/8 0"C), T 
■feh> (9. 9/56*C) . tyi7U^^Vy> (9. 9 

mmmm^<omm^, zii»m©^**#iito-c. i^xg=- 

>/i5?>'-.»Wig-^^Jg, h;Ux>/:7'D-'>->'-jUil^ 
^ V >/^ 4/ ^-;Uil^;^3C>sS?S 

[0 05 4] n-Jb, ■7*-7;^9^3-^- C-;/^ 

-fifftBSI. -lAWmta. /f>/^';-. 

[0055] ^Hmxm^>hin^iLtifcu%^n%mm 
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jUACD#fil[®W 1 0 0 jumx 1 0 0 m ml^'{Ctl^3nS 
gSO. 2 ^^mJ^:^±©Sfe«^Je^^3^*^. 2 0iHitTT* 
•5iJ7*L/<. 1 0<lJi(T-CA.5iJ:Di?a U< . 5<1 

3 0 *im©Ki'd?-r^U- Kfig^i^jg^^TB. ISSL/ 
XWf^tli>y ^ il/ACD^fittSS 1 OOt/mXlOOym 
■ffCtl^ S n-Sg^ 0 . 2 M m t^JiCD^fe^fM^iiAi 2 
0 <l«T®iE* fc«fi^m*lJW«fli^fiS^^fflC ^ C i 

(ci-o-c, mmmALxmm2 0 11 micL. mmioo 

amx 1 0 0 //nii^JtcSB^StiSSSO. 2 MmJW±<D 

n^CtifiXi^, 20 
t 0 0 5 6 ] *^SIIB<D ^::^-<DM^e:&ft«:*^^,»r». iE 

s^Tij i s ct ^ {citasis • hisimt, wicm 
^wcmi^'px, i^mmn^com^ t tji^m^mmMn^t^ 

^rLi><Dxm^mxmmr^ci:i)miL\,K 30 
[0 05 7 ] 2f:^?«© h:^-<D»js:^rfe«:*i(,>r«, m 
iZsE^mmmmmmimio . i~2oafig[5i, 

$iJiai^flliffl^^B)CDO. l'-20fiSgPi. ft^^a{* 

[005 8] fi:^:)^s«!t#K:KS3iTr. a^fca-&> m 40 

cx^'^mmm<Dmimii^mr^m^mmmwmis. 

[0059] laT, j:<otef^^n.mmm-^(,cj:^ari^ 
x.)vmh-r-<Dm^y3mi^-^^^xmmri>, ^tx^^^t 
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m^.^xm-^-riyctdc^f). arn^f-^m^L. mk:. 
mmm tm^mmm'^mmL . m^-ri.ctxij-^-b 

(ca^-r*:^. itamco^tc^mxmtc^im^^it 
iz,^. ctiiciy:cji,mm^m&i^immL'xmmmic 

[0 06 0] =>rmm-^mMWtLx. *yt--;H^ 
c<Da^ttmfi^***fi^$^a. ssj^mfis 

m<Dmmi^^mi^-^i:>iixmi,^xi>^i.K cti^^yi^ 

[006 1 ] *y t^^^H^mSfitJi^ttc. 

i^xf^-u^i^y u- h 
^(Di?x9^U>t4::F^|nX7;l'JJOg?x;;^-f ;U ; N. N- 
yfx^UT-y >, i>fx;Ux-7-;U^©b'-;l'S^2 
flW-rS^t^. ■-<>$x>j;3iy h-;UhUTyjUx- 

f-iv-p}- y y^o-;u:?"p/<> h yr^' y h^<D\f 

-mutt's: 3 <i«±W^S{b^l?*^Cf S C idi-C^ 

anstta^m*. a^i*«{c2m±©b-x;us<& 

t(±©7kK®^WT^.3}<yx5^u>. ^y7"Dfu>, 
y XX 7^;l'SO-j}< y x5^ u > y 3 -;l'^©a^«: 
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0. l~2SagPt**>.5, 
[0 062] */c. -tytr^^ummS^i^^K:. 

^a*i. jiS. 1. ooo~30. 0 0 o©al-';d^■^- 
s yt «;j< 'J V - r * o t5:¥KJ^5•^**^/J^ ^ C » ^> ©«rffl 

SLO. 20 

[0 06 3} ^i'o*>'^-«. flirsa*>'e-ji'ig*fi 

*fc«2««±?rfi^i.r^6nsa^, 5i<y->a+ 

0 osfigfiK:Mor> a^. 0. oi~io 
msaj. 5fjacc«o. 0 3~5«ssij. ^etcwsccw 

0. 0 5~iafig|J-C*>So vi'D^yv-<Dfi*5ij>^c 

[0 06 4] nTfflS^#fi*^©Jtc*>-C^>. ;</7;=^l£ 
^SS*i, aS6 0'COT. SfSL/<W4 0~6 0'C© 40 

Tffl^fi»« 1 a*3t«2@«±*iffl*^t>-e-t:ttffli/ 
C 0 0 6 5 ] i^a:;uffls^ttm®»<i: or zirn^ 
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5tf4«l*>J±3-lfi^8{>tC. )i^5 0~13 0X;> «F*0 
<»6 0~1 2 0*C. J:«3*fSU<»8 0~ 1 1 O'Ct? 

tub. »*L,<«2 0*Cti±. J:«3j(f*L<«3 O'CJii 

[0 066 ] m^m^mt t-cw. jsssk* u a^© 
3l5S^; 4, 4' -rvtrx (4-->ry§mK) . 
2. 2" -rv^e^ (2 -y9^;i/-N- (2 -fc Ka+ 
i^x5^jU) ■7'af3f>T5 K, 2, 2' -T\/tX (2 
-r Si^y7"u-'>'>) yt Kad'D^'-r K, 2. 2' - 
ryt^;^ (2. 4 -y^9^i^-'^'^ox h tj;u) . 2. 
2' -Tv^f v:/5^ax h ;u^©r v^-fb-^!^ : -7 
•i/a-fjU/N'-^^^v- •Ov/-C;U>'-J-:t + ->K. t- 
:/5=-^U/>*-:i-^^S'- 2 -x9^;l/'v+-9-y'x- h. t ---^ 
+ 2 -x?;l"^+-y-yx- h, t - 

->s;:*7-!}<4«.- 1, 1. 3. 3-f-V'yjt^)\,-:f=^ 
2 -xg^;U-^+-tfyx- h, t-^?^;l' 

[0 06 7 ] C*i6©c*J-t"b, 3Tfflll^t4#Sf*ifflRS 

xjU2^^fift 1 0 OMg|JK:*tL.-C. 0. l-2 0aS 
as. j!?*0<{*0. 3~15fiMSP, MtC»$b<» 

0. 5~i om.msmi^i>. m^^im^t, m.-^'&m& 

■c«. ^sax?i$57f^©!g»?g(c^}jn-r c t fc-c# 
S'*;uffla^pgj&«ij©a». 7j(3fij«{*«isi-c. a 

^, 0. 0 0 1 ~lfia%-C4)-5, cn*iii>!^CC^ 

[0 06 8 ] «^*SS«:tT^/c46{C. StSfgCC^iSt^ 

Kv-fy-i^A. MK*;l'J^'J'A. g^Kvi/*J^'i;A^ci'© 
^^tS : 'J >M;^7JUi"t; A^ci'© 'J >^tg ; ^^kr-'i' 5 
x-jA. ^ib5^i'>^©^JlK^b!K): ^ci'©^jb^!B!i 
TKK^bT^i'SX'j/A. ★K^bvy^i'-i/A. TkK^b 
Iff-St^©^^7k^^bf5 : ^joj trx;ur;u:3-ju. 
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[0 069] m^m^^7m.im<Dziu ^ k^^wt 

^m^it^(07icmWL<D p H * 7 t^iJCia^r -S C <fc 
tc i o -cff en SM*;^tt©^Jl7ker<tiB5© n o K . 10 

[0070] l87K^14^{t^O=J o ^ K«. 
%-C*-5.*iSD p 5 0 *10 . 5 M m«T-C> 9 0 

[007 1 ] ^^iJt^^^t^Jt*. ^-z tr:::JH^^Si*: 1 0 20 
ofifigp{c*fur. il^. 0. l~2 0«figP©t»^-C 

[ 0 0 7 2 ] */c. ^^^Ss^SiJi UXit. t 
- K7'^';l'p<;b*7';Sf>. n- V7'iy}\'^A'i3^^>. 
n - ^ ^ 9^;!/ J* ^U* >SI : HtS'tt 

0. 0 1~10SBgi5. Sf*O<»0. 1~5M 
fiS|5CDS(I^-Cffl(,iP>tlS. 

[0 07 3 ] *:|%HJ© -ecSS-C^T-^K© 
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T-i oosssptc^for. ii^. 0. i~6sagp-e* 

i^8SSiJ»2@iy±*iffl;?|i^to-l*Tfflt,»rfe^l,>, il- 
[0 07 4] 

1. ^JOJiXT-^H^flf!^ 

( 1 ) mw-i^^&Rvfmmw-m^M 

( 2 ) 7kKSii 

(B:$:»^b^K^) ©2. 4. 9. 2-8 3lICCiBt83 

(3) :^z'7.m^Um. 

■¥^^)s.xf)\'mm<Dii=7::KW^mA (Tg) J I S 
K 7 12 1 mwrn-itifcii s CS(c*ii;rgiJ5£i^ 

[007 5] 2 . ^^*IJ®«fl§fflfiStJ!|#tt 

( 1 ) «fe?nj»t!(i4 1 

m^mm>a<D 5 %?t?S(c u /c. a ^ ;^«j:«:sifg*i 3 0 

O. 1 0 0Mm^:^tC??ffi-r-5. gSjiJO. 2ttmfe(± 
[0 0 7 6] 3. Vi--W&. 

(1 ) h-r-onm 
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», Tf^-^-f-m.: lOO/zm. Ji^:-<Vh>II. 
mW&'f-mWL : 1 0 0 0 0 0<l<D^r?f o/c, 

(2) hi--miK 

i-~<D&m=s:mmvm-:>tcm ( r i / r s ) ^a-jsu 
/c. ccD^© h :^-<Da'JSffls^(i 1 0 0 m-cn -ytc. 

(3) ^iktiS 

va-f:^^-- (mmmi^mm, wm^ tcft-so 

OCJ ) *fflt>-C, ^?Jffi* 1 . 0—1. 3g<tL-C. 10 
TIBCSJS^riiJS U . 12 0 -CJCteW ^SaiittS?: 

laj^jaa : S 5 -C, ^SilS : 3 •C/:^. ^^^ra : 5 
^. ?y')->^--m^ : 1 0. OKg f /cm* . 
ia@:0. 5min. ^^-^XSSl. 0mm. Wm^TJ : 
2. 4 5 1X10' Pa 

(4) THF^i^^S 

K> 8 6 R1f-<X2 8 X 1 0 0mm) (CAn, -^-tl^V 

THF:?:^«-« (%) = ( (T-S) /T) X 1 00 
T : h:^— tf>7*;US (g) 

s : mmmm^m ( g ) 
[0077] { 5 ) mmmmKm 

vi--<Dmmmws\m^i, v-t-m^ e^mm^ cm 
<Dii»MMSfcAn, 1 0 0 k g(o-^m^ i ^^fsiy^vf 
x^mi^vmi,, "tin^mmwimm^ i^mmm.^ 30 

TTRS- 1 OMj ) S«3 O'C. 

1 k H z ©^ft^T^SiJ^Uyt, 

(6) ^ma 

L/L (SKI O'C. Sffi2 0%) . N/N (SK2 3 

°C. jaK5 0%) , H/H (SKSS'C, Sff8 0%) 

-x^M. ®p°D« r H L 1 6 7 0 N J ) . V 

^_ (H'x-^S'ass, Sd°d« rv^-i^D^-fvaoio 
cj ) v:.\-i"^Kti. mtmm-r-c I mmmm.. 

(7) ^feS'J^tfctt2 

•eti**-^. Ken 7 O'C* 
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: K-402B) TiiJSL/c h :»--©Jl;?>*S2 0 

Mm©gP:J}'?r, 7lc#gM®^Ccrll^L. lOOym^T^ 

[0 07 8] 4. mnmm 

( 1 ) felBI 

h:^-*Ati. iaa[3 s-csiyfaas o%© (H/H) 

jfefe^t (B2|s:mfettS{. tSffl« rs E 2 0 0 0 J ) -C 

( 2 ) Bvm^km. 

^:^-*An, Um.3 S-CRO'SKS 0%© (H/H) 

m\ 20. 0 0 ot5(SEP^B#4c-<^JEn^>&m^ 
:^--«McBeth mm^mwim&m^m. * ^ - h 

-»*^-JSS*SJSe[tf (x-^-fhtMS. «M« r4 
0 4AJ ) ?rfflt>-C. Ep:?:tSe[«:a'J5£Lfc. 

(3) t/zT'J 

M^Lfc^y>*-?&fflt,>r. SK3 s'cscfSSB 0 

%(D (H/H) ]^^T-C-S^iSgf^. 5?^?fflS-ra^ 
EP^^rm^ 2 0. OOOtfcEP^m. ^^iim^^ 
EP?:«:jSifiTf^jt3-e'. 3^«f^©m«:±fC*S^^ 

iii^gp© F :^ - ?rft!f«7— y' ( - i Att^. x 

rJ-^g^^^f'^ >y7^-7"8 10-3-18) ^tiJ^IX 

-e-®««7=--:7'?rBAf){^C:fitEP^m^fi©efe)S (B) 

SfeSit (B*Sfe*±sa) rSJJSb. iHliltCbr. 
iW#7— 77clt*BAD<^WfcEp?:mffi©a€l@[ (A) * 

siMo/c, -eoaea (a) tm&e. (b) ©hay* 
a©f<i*> •) {c-e-©feia*arj^ v . ^n-en Lab ^ra© 
[0 079] ( 4 ) 

cfc-^CC^jtb-C. 3E«P-Jl/©SS*a{t§^r. 5'C 

«, ^{b$-y-/cS«a-;U©jaa*^^{t3-ti^>/c«65 
^l-:l±WLmL, ^(OW^V <J > 5r--CEP^Jlffi(C-^ if 
En^*tft,>. En?:L/cflBiS6©'<4»^JgJ{COUT. 
giJg|^f^H5fg©EP^?^S©l:k^*^ *E>gtSUfc, -r ^Cto 
-f— :7-iiJglmi©ia^iSS['l: I DBIT. ^-^'gijfll^© 

(%)=(! I Dh?) X 1 0 0 
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(5) h:ty^y 

mote, t^ y h:ty'^y hAm^Lfcm<omm^-)i^u 

&^t-y hty-^y hU&tUfCo 10 
[0 080] [-^^^^tft Fn-f U:7!Sr;l/KtfX (/3-fc 

KP=^>-x^;b) (D^fSL] mnm. umMf. m^i^& 

ntc. 1. 4-^>'^P-^+1f>*;?:t;;l/AK>^5 5 7gp. 

Li^cC;!)56 1 8 0-cr5B$PBlJgj£;$-t±/c, ^Hc^^^^Z 0 
0'C^C±Vfxy^Xa{^(0SJj^'J>Ur'O^0. 1. 5 
B#r^ta&C 5 m m H g «TtC U . ^ (Dt^ ^ e> 2 mm^ft^ 
^m^^X. -^^-y-fc: Ku-r X {/3-tKP 20 

[0 08 1 ] [^t<Ux:;<7^;H»fli(D^fi£] 

— t: Kar7^;U^^7Ki^3 6 eaJ. -N^l^t K 
pf-U:7^;UKex (/3-fc KP=t^^'X^;l/) lOO 

-r^HOOas. 2. 2 -t';:^ (4 ~fc KP^5>i^;57p-s. 

-■:^py^*>2 8 4§P. :RO*x^ u> ri-;!/ 30 
1 5 Ogp;&^±iA^/Co *K®fflOJtlKE CX3 /KffiCD*^. 
ifc [ YD (omt 1 . 1 g-r^^, ^^;^';^^2gAb^cCX>5 

7&^62 0 0-Cr3^PaJSK;$1±/Co ^XtCT- h^>^h=^^' 
h 5^I5^?^^JDO. SJS^^g^ 2 2 0 'COC Jbtf r 
y'y::<::i^(DKti^CPUrr)mo. 1. 5B#r^f^CC5m 

•;xxr-;l.^Sfli (1) >lrf#/c. 6n/cji< y xXT-;Ut|} 

flg ( 1 ) {m^n^f^'f-mi^^s, 10 0, sfi^^^H^ji 

75^51 0. 3 00, 7jcK®ffi7&56 8m&KOH/g. :3?7^ 40 

:^^^um^^e 2-cr*o/co 

[0 08 2] (^^W2 ) mn^. SiSit. iffiS?^ 

^7kl^*jJ:c>'M^;^x^A^*(i^/cH^;/p:7^x 
ntc. 4 -^5=-J^--^=^^*9-t: KP:7^;UK«l*ig53 6 6 
SP. -^^^ifb FPf"U:7^;b^e>^ (/8-t: KP+f>x 
5^;^) lOOgp. 5 h y •i7AX;U^h-f V >'^;L/^i;j 
y5^;l/x;<f-;H 5 OSS, 2. 2 - tf>; ( 4 - 1 Kp=I^ 
->i^^p-^+^>;L') -:7'P7S>2 3 4SB, S^>'x^u> 
i/y n-;H 5 0SI5^^±ii^/c« 7KKSfficD^.Sfc CXD 

/mm<Diim c y) com* i . 1 1 r^«>^fc. mmay^ so 
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;l^^l^*Ui^cC;55^2 0 0-Cr3B$FBljSr£;^-fi/c. 'X^Ct- 

0'C«:±cfrr?'7:^ri|^(7)Ji;fj^i:i.^L*rojgo. i. 5 

^i^^:fT. d<yxxr->^l't^fl§ (2) >5:?#/c. 

y xXT-^um ( 2 ) «S[^i^^^M)&^3 . 4 0 0.fi 

fiip^^ST&s 1 2 . 0 0 0. 7kKSffi3&^55 2m&KO 

[0 083] (^^093 ) SiJ^tS. iaSit> SiJfe?^ 

^5^7KW*Jcfc<>'g^??/x«A«^<l;i/cH:yn:7^x 
nCC, -^^Ift FP >'^;Ug?3 1 7g!5. f-U^a?;U^3 

2 9gP, :^:t-^>^>'^^^y :3-;t'3 0 4a5SO'F y^^ 
P-;^r^P7^•>5 0gP^^±iA^/c. 7K®SffiCD,m?g[ 

cx) /mm<omsL cyd cDj:k« i . i o-c^^. mir 

=3-jU^K^*L3^cC;i)i6 2 0 0 -CrSB^rBUSfSSi^/Co 

tcitBffiis 0 . 5 sp*^jp L . 220 -ctci 

cfr >'^x=Jrt(DE;^;^^^b-r-o?)iD. 1. b^f^k^c 

3i<yxx7";n»fl§ (3) ^mc. nhtifc^^^}^.^^ 

'r;bt§Jfl§ ( 3 ) 2 . 9 0 0. fifi^i^ 

^a5&55. 5 0 0. 7j<^Sffi:^)57 2mgKOH/g. 

[0 084] [iE^m$lJ8q^flgffi^i^(D^®] 

1 ) ^mMmmmt ur. 1 -cn^tifc 

jj<yxX7^;l/tg})ii ( 1 ) lOoaJtc. ^^;Ux^;i/-;r h 
>2 4gP. y ^>'-;U6g{5^^IS^-l±. ?^iPU3^cC3&i6P 
-JbCCTfeML/c. ^m$fj®«afl^:?&5p -;u«:^^##c^/c 

rC. I. fc"y^> h7NV:tU':' h 1 9 J ) lOOM 

fmm ( 1 - 1 ) ^^3§u/co c<DB$. p-ji^raii^.ti. 

?7J»lmm'C*f3. ^CDfa#>?7 CcKRi^jAtf . Sf^«3 
mm^nECf. W^iS^J (y^^l/x^^l/^r h 
-Jl/=4/lg^^SiJ) t^. ^^$iJ®^«i(D2lM5KSlCC 

OffiL/cS. h^l-x>;&Jjn^r^^^$i±. h;Ux>CD^ 

rti^L/cic^. 1 0 0 Mm^:^^c#eEri>. 

[0 08 5] (#^F!I2~3) S^JiOr-^-fe'V^jH 

*4 (^^-YT> htts?. rc. I. t•^y>^7^' 
n 9 J ) (Of^:bocc. v-T^wi* (^^-rr 

VhttR. Kd°p« rc. I. f y^>h-:/^l'-l 5 : 

3 J ) ^/ct^-<XP--i|?4 (^^ >rr> httii. Sa°a« 

rc. I. t:'yy> h -Yxp- 1 8 0 J ) ^fflC^/dte 
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2Rut 1 - 3 ) fc. c<Dt ^ommm^mt 1 <Dm 

1 icnk-r, 

[0 086] m^mmmmmm^^<D^-\ 
(##{?j4~6) tt. <) x.x7-)mm ( 1 ) ©f^*>o«c. 

m-it. i - 3 t^^^icbxnwmmmmmmis. 

^ ( 2 - 1 -2 - 3 ) ^:^i/c. C(Dt *©«feSlJ^filtt 

1 ©iis*** 1 icffi-r, 

[0 08 7 ] mmmjmoymt^Tr^ v x;^ T-;u^fli 

(1) mtoOic. ^fiX^3ri#6n/o-i<yi;<7^;U8J 

8§ (3) #^Wl~3<!:|§I«(CUr 
<SflgfflfiS!B5 ( 3 - 1 ~ 3 - 3 ) ^mc. C<D<t 
»J^tj(t4 1 <Ott**^ 1 Kin-r. 

[0 088] 

[^1 ] 
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[0 08 9] [\-i-"(mm] 
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1 ) -Y 2 5 0 Sl5{Cig^b-7 i^-i? A 

-f K®&si3-?5^?s?s<D<is5c^i^ietg D 5 0 mmi 

S59>fli©5 0%|g«ffl) t D 9 0 {ffll»&S^©9 0 

= 1. 55-0. 20i, m^mmmmm^ 5^m. m 
mm^immo^wimt lx i o%ftfek^<D^rtf o 

fc. ;^5^U>8 0. 5SP> Ti";;l'K:?'g^^H 9. 5 

gp, 5^e->»i''<>Hf>o. 5ai5ii>'=i<'j^:>d";.'i'g?x 

rAA6j. Tg = 94°C)0. 3gI5*>6^3:-S='Tffla 

1 ) 1 1 se, «i^^ffjsp«flgfflfi£!g5 ( 2 - 1 ) 1 as. t 

ntc. —ys. >d^i7'J;t/Ky9^Jl'2S|5<b7kl OOas^rffl 

wa.. B5fe«ie[^>7i?i'J««g-cjSJ^L/fcic6. Dp9 

Oifil. 6 umX$>^tc. 

r/\--:/^;UOj ) 5SB?r^W^. x>'^'^-7^;^^- 

mmmi'^mitm. m.m.^ tmonsosyj ) 
•r. 1 5. 0 0 0 r p m©i5H5f^-c3 o^T<smmmw.n 
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